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LATE ABSTRACTS 


Section I, Mathematics. 

31. (In j>-variations of Functions. 

T. P. Srinivasan 

l.et f he a real valued Iniietion on ihc real line R* and let {a, hj be any interval. 
Let a —v„<Xj<.x.j , . .<Xn-b be any partition of | a, b) and let V < a, b J denote 

n 

the snpreniuni of the sums S 1 f (Xj) -f| taken over all partitions of {a, b^, 

1=^1 

Then V { a, b } is r«Tlle<l the variation of { on { a, b}, and f is said to be of bounded 
variation on { a, b } if V { a, b )-<oo. It is known that 

(1) f is of bounded variation on {a, b } if and only if it is the difference of two 
nioiiotoiie functions; 

(2) interpretiii^^ V { b } as a set function on the class of all left-open, ri^ht- 
closed intervals (a, b], it can be extended U> a finitely additiv^e measure /i on the 
rin,t^ of all finite disjoint unions of half-open intervals (a, bj, and 

(3) is actually countably additive in the case of a “normalised’* function f. 
By slightly modifying the definition of V {a, b} and replacing the absolute 

value of the difference (f(xi) —f(xt-,)) by its p^l» power (p>l), Wiener has defined 
the p^h variation of f for p^ I, denoted by {a, h \ such that V* ^a, b> = V {u, b 
He has further shown that if W {a, bj-<oo,lhen f is continuous on (a, b } if and 
only if i a, b}-0. In this paper these results are generalised for functions 

in ^ the KucHdean space of dimension n. 

32. On the equations of tlie structure for the f'rojective and conformal 
’Rcoinctry. 

B. V. SiNGBAL. 

I,et /t be an n-diinensional «• manifold. I^et Pn=^SLn fi he tlie projective group 
of n variables = special linear groups of n+1 variables, Sri he linear group in n 
variables which takes the n dimensional sphere S" onto itself taking great circles 
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into themselves. Let K Os Pn) resp. E(/ji, Sn, Sn) be principal fif>re 
*es with /£ as bast- sj^acc and P,i resp. Sa as fibre actirig^ on itself by left 
aslntitms. 

Theorem 1. If a inojective connexion is defined on ^ then there exist (n+1)" 
linear ditferential forms w,j defined on I^Os ) satisf 3 nng 

dwij =-2:wittriw«J+i3,J. j.^. }| ■ [ ■ 

2iw,i = o. 

wh(‘re Qii is the curvature matrix. 

'J'lieoreiu 2. If a conformal connexion is dclincd on fi then there exist n®-f 1 
linear differential forms Wij ; i- 1, . . . ii; j -1, . . . ii and satisfying 

dwij =-2wi«/Tw<vj+ ^ij ! ! . n 

wjJ^ -wji 

and dw - 0. 

It is believed tliat the equations in Theorem 2 are new. 


Section II, Statistics. 


30. 


The PJiysical SiguiticaTice of tlie Orowtli constajits of the vSkow 
Logistic Klongation Curve of Sugarcane Cro]). 


P. S. SRrciCNTVAvSAN and P. S. Naykr. 

The elongation curve of a field crop is signoi<l in shape and skew logistic or 
the ‘growth ( iirve* of the form 


was found to be most 'appropriate. A series of such curves have been fitted in 
the pavSt to the elongation data of sugarcane crop grown at Poona. In the present 
paper, a normal elongation curve for the P.O.J. 2878 variety of sugarcane has been 
generaU'd and the main characteristic of such a curve is brieflly indicated. Also 
the range of vaiiation of the various cotistaiits of the skew logistic curve along 
with the physical significance of any change in these constants has been brought 
out by graphical methods. 


31. The Spurt in the Kxpcctatioii of Life in Mysore Slate. 

T. Chandrasukiiaratya, Mysore and 
K, K. Sundararajan, Bangalore. 

This paper disi'usses the various problems relating to the birth and death 
statistics of the Mysore State. Adjustment for the incompleteness of the data 
has been suggested and Life Table for the Stale for 1953 has been constructed. 


32. On the Testing of outlying Observation. 

A. Kudo, Calcutta. 

Let Xi^V (i " h 2, . . . Nj) be distributed in N(mi, a*) respectively, 

(i=l, 2, . N„ N,>0) in N (in, a*) and Xi<*> (i-l, 2, . . ., Na>0). Our 

null hypothesis is Ho(ni,-ni,— . . . -nixi--ni) where m is free. We have N| + l 
alternative hypothesis . . . =in|.ia=mi —A —«in-i - • - .—niNi* 
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^>0). Our problem is to find out a suitable decision, procedure as to 
decisions. "li® 

Let XM = Ma 3 tXi®\ 

i=l. 2, . , . Ni 
X = (SXi'*> + £Xi'">); N, + N, 

'I'lie decision procedure : it (xm~x),'s^ A, select IIm otherwise select H,, is found 
to be opliinum in the following sense. This maximizes the probability of making 
correct decision when Hi is true among the decision procedures which arc invariant 
under the chajigc of scale and location parameters and whose probability of making 
correct decision when Ifj is correct does not'^lepend on i but only on and the 

s.ntJie when II, is correct is fixed for any a. 

It should be noticed that if N^' N, = 0, this is the Pearson-Chandrasekhar’s 
.statistic for the testing of outlying observation. 


33. Siiimltaneotis Kstiination of Paranietens in Multiple Regres-sion 
Aiialysiti with Con elated Rc.sidual.s. 

K. S. Rao, Bombay. 

D. G. Cliampcrnownc (15M8) consiclered the problem of serial correlation among 
the residuals in multiple regression analysis and estimated the autoregressive co- 
eflicients along with the regression coefficients. He considers a relation of the 
form 


Z-i: A.L + A,-fX 
r-1 

(3.5 ;89) 

where f,, . . . are intlependeut of X and X is an unpredictable disltirbatice. He 
postulates a j elation of the form 

(Xt-e)-b,(Xt_i“c)- . . . .-bs(X._s-c) = ft(3.5 :t)0) 

Ihtder various assumptions that some of the p.irameters arc known he proceeds 
to obtain the best estimates for the remaining. In this has been develoi>ed, 

for the case when n is large, a technique of simultaneous ostirnaliou of parameters 
at the same time as the regression coefficients strictly under comliiions wlien the 
least squares method of estimation is valid. 


Section HI, Physics. 

49. Kntropy and Specific Heal of I^iquid He’. 

IC. C. George, Bombay. 

The entropy and specific heat of liquid He* in the region of very low tempera¬ 
tures have been studied ejcr>crimcntally by several investigators.^ Based on the 
model of an ideal Fermi-Dirac gas. Sing'll* has calculated these thermodynamic 
functions. It has been pointed out* that because of the extremely large zero-point 
energy, the gas model is applicable. The calculated and experimental values show 
good agreement in the region vm I°K to 2-5°K. Below 1°K, the experimental values 
do not agree with the theoretical ideal gas values. This is perhaps due to the 
fact in the above calculation,* the interaction between helium atoms was neglected. 
Using a perturbation method, we have recalculated the entropy and the specific 



Proc. 42nd Ind. Sc, Cong. : Part IP 


n I/etinard-Joiifs {Mdenlic'il bftwecn lie atoms. The exi)re.ssiuiis are 
.1 below : 


o c ., 27^N» 3A 

^ ideal- y 


X 


/[ 


"]■ U(.- 


Sin 2AiT< 5» - 27;r Ko Co.«s 27^rK 
(2Arko)> ■ 


) r* rlr 


Cv -Cvi,k.»i- 


2AN- 




][-- 


Sin 2AfKo - 2AfKo Cos 27vrKol» 


(2AfKo)= 


J U(r)t®dr 




where Vo tlic Gibbs free eiK*rjL;y per pnrlirle at T () and K„ ecirrespidiijs [a llw 
to[> of the I'ertni dtslribiiiton at T - i). 

U(r) ^be iiiterrnoleciilar polentinl field. It is seen that the ehauKe in the 
vahies <it S and Cyis in the ri^lit direction and cjiiaiititalive aij;reeriienl obtaiticd in 
tlie low temperature values. 

Numerical calculaliiuis have been made with a Ivennaul-Jones intenuolecular 
fieUl of the form 


I- 


<i) 
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50. Ultrasonic Velocity and molecular Volume. 


JSI. Kama Kao, New Delhi. 


.\ pkit of Rao’s etnistant R--v’/*V ajjainst M, the nitilecular \\ei>j;ht sueecs^ive 

iiuiubers of honiologons slries reveals that for anj- one series tlie points lie on 
straight lines having the same slope viz. R-ttM+/3 where a is independent of the 
.series having a value of 14 according to Rao and 13 535 acc<jrding to I^ageinan 
Wolsey etc. and 13 56 aevortiing to Parthasarath 3 ’. Parthasarathy however used a 
modified form of Rao’s equation namely 


V* 


P . 

M 


Tlie explanation of the constancy" of a for all scries is to be traced tt» the fact 
that the iHffcrenee in R value for two successive mimbers of homologous series 
differing in molecular weight h.v 14 i.s a ctm.stniit having an average value nl 195 
according to Kao and 189 according to others. The result is extended to the case 
of the I’arachor. 


SI. Comparative study of the roles of Argon and Oxygen in the suppres¬ 
sion of I(.P) with respect to II(P) system of N* as observed in air. 

D. D. DesAi, Bombay and N. R. Tawde, Dharvvar. 

Influence of argon on the intensity distribution in 1 (P) and II (P) systems of 
N, has been studied in the three mixtitres, vie. (i) a trace of argon in N, (ii) 50 :50 



L.aic Abstracts : Section of Physics 


uiixture of A and and (iii) a trace of N, in Argon, by tnie of the authors 
Similar study corresponding to 5%, 20%, 50'% and 95% mixtures of (>, in 
has also iH-eii done by Koregaonkar for the role of oxygen. ^ 

I'roiii the results of these two studies, an tdtempt has been made, in this 
paper, to analyse the comparative rdle played by a trace of argon and 20% oxygen, 
in bringing about the relative suppression of J (P) system with respect to II (P) 
.sv.stem ill air. 


52. Traiisiti*)!! Probaihlitic.s in bnmls of Bhic-Ki'cen sj stem of 'fit) by 
nitniorical integration nietliotls of Bates and of Pillows. 

i\l. V. SiHNC.Ric, D. 1). Dksai, Bombay and N. R. Tawde, Dharwar. 

of the various methods avail.ible for the evaluation <i£ transition probabilities 
of bamls of iliatoniie inoK-i'ules, llutchisson’s earlier method has been applietl, 
to the bands of bhie-grceii sysUm «if Tit.) molecule in Ihi.s labor.dorv. Since this 
inelbod dues not take into account the fisynimctric nature of the niotcculc so closely, 
it w.is thought desirable to calculate the values of transition probabilities of this 
band si stem bv (lie melliod of numerical integration as given by (1) Hates and 
(2) I’illows’ iinjiroved method. These methods have shown better agreement with 
peri mental values in some baiul sj'stcm of Nj. 

this purpose, several integrals are evaluated with the knowledge of appro¬ 
priate eonstauLs from 1 Jert/bc-rg’s and PhiHiji’s data resiMctively and final values 
obtained from the scju.ires of tiu' cnerlap integrals, 'riieoretically calculated value;; 
are c'oinjKired with experimental ones. A belter agreement appears to exist for 
lower cpiantum numbers. 


53. Iiifliiciice of Solar Actixily on Weather. 

S. Kanharajan, Kodaikan.tl. 

Some evidence is noxv available to indic'ale that the general circidalion of tlie 
atiiKisphere is influenced in a rather complex way by variations in solar activity, 
but at prc.scnt very little is known about the imderlving meclianism. There is, 
howevc*r, sufficient justification to assume that variations in the solar ultraviolet 
radiation and corpuscular radiation arc mainly responsible for the observed solar- 
weallier relationships, A logic.al step towards a better imdcrstaiidiiig of the under¬ 
lying phenomena seems to be a study of short period changes in solar activity and 
the associated changes in troiiosplieric weather. 

Recently the author reported a tendency for surface barometric pre.ssurcs at 
some stations to unclergo a 27-day rcc’urreiice tendency during periods of low sun¬ 
spot activity. Further examination of pressure data has generally oonfirmed that 
the 27-day recurreticy tendency does occur at many stations under favourable con¬ 
ditions. Tliis phenomenon, associated xvith .solar rotation, seems to indic'ate a direct 
influence of solar corpn.scular radiation on day to day changrc.s in barometric pres¬ 
sure. To study the exact nature of this influence, 37 occasions were chosen during 
the period 1952-1954 when there was a sudden increase in geomagnetic activity from 
relatively quiet conditions. These occasions were taken ns ctuncident with a sudden 
impact of solar corpuscular radiation on the upper atmosphere. In 25 out of the 
37 cases, a widespread fall of barometeric pressure was found to occur over the 
Indiaii region about three days after the impact of corpuscular radiation. It is 
proposed to extend this investigation to cover past epochs also of low sunspot 
activity. 
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Section IV, Chemistry. 

'29v5. Salinity in Rain v\'alcr. 

A. K. Mitkjikrjkr, JoclhjHir. 

An (-([ualion c'nimeotin.i^ Hit- salinity of rain watt-r with actual precipitation lias 
Ikm '11 derived. This lias been verified hy previous workers' data on tht subject. 
The important com lusioa arrived at in the li^ht of this new equation is that NaCl 
jirohahlx rciiiaiii.s as bigj^er jiarticles suspended in the air. 


29-1. A New Terbnkiuc- in Klcclrolytic Practice. 

H. W K. HiiiTpA and B, B. Dkv', Kiraikudi. 

The principles underlying the use of rotating electrodes in electrolytic practice 
have been discussed by the authors in earlier publications. The application of this 
technique for electrolytic preparation of a few chemiials are discussed in this 
paper. 

The preparation of p-amiiiojilietiol, salicylaldchvde and calcium gluconate using 
this new tc<hni»|iie have been discu.ssed. The apparatus used is alsf> described. 

The suitability of the technique for coininercial jiroductioii of these chemicals 
is brieflv discu'-'-^ed also 


295. Utilisation of South Areol Bigntle for ,tli<i.^Pffv.Ub'‘ 

Cnrbifle. _ I'liy.s. Rev., 94, 202 (Ih54). 

' ’’ ■' SingWi -1 Jiys. 87, 640 (1952). ■- .-oueiioil of LalClU. 

J 

A Joc.ARAo and A. SkRRniva.S, Karaikudi. 


op 


This paper indicates the possibilities of using the extensive deposits of lignite 
recently found at Neiveli in South Arcot District, Madras State, for the production 
of calciiiiu carbide in South India, which at present, suffers from particular handicap 
of having to ilepeml upon the supplies of coal from the distant coalfields of Bengal 
and Bihar. Tvpit al results of a series of experiments using a submerged arc for 
the laboratory scale prei>aration of calcium carbide, to begin with, are jirescnted 
in which air-dry lignite ami lignite-char are substituted for coke. A small per¬ 
centage of petroleum coke was also added to the limestone lignite-char combinations 
in the course of certain exjieriincnts. The calcium carbide produced in the various 
experiments was tested for the gas yields in accordonce with the procedure laid 
down in the Briti.sh Standard Specification.s. From the values of the gas yields 
obtained, it is pointed out in this paper that while lignite-char as well as green 
lignite (air-dry) have shown definite promise as good substitutes for the u.sual 
grades of coke ordinarily used in commercial practice in this country a small 
addition of about 10 to 15 parts of petroleum coke to 50 parts of lignite-char has 
given a product which not only passes the B.S.S. tests but which has given more 
than the maximum yield of gas as stipulated in the B.S.S. 


296. Influence of Inorganic Salts on the Rp Values of Amino Acids. 

G. C. Goswami, A. Saikia and P. C. Goswami, Gauhati. 

The Rp values of amino acid.s have been found to be affected profoundly by the 
inorganic salts. The higher the concentration of the salts, the greater is the eflect. 
The effect decreases as the salt concentration diminishes and ultimately tends to 
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disappear altogetlier. Where concentration of inorganic salts is of the ordeViit 
of M/IOO, or higher, it is necessary to separate them first in order that the auiiuo 
acids can be identified by their Rj,- values. 


Section V, Geology &. Geography. 

102. The Geographical Background of the Location of Cottage Industries 
in Uttar Pradesh. 

S. M. Tahir Riz-ui and MASUDUb Hasan, Aligarh. 

The paper attempts to evaluate the location of various cottage industries in 
the slate of Utfar Pradesh as determined by the geographic factors. A rapid 
survey of ijnimrtant cottage industries has been made with a view to prove that 
their existence, growth and development are, more or less, due to geographic 
factors and their interaction. 

Having a large .size, an advantageous location, an agriculturally productive 
climate, a varied combination of natural resources, and a fair industrial capacity, 
it is in the fitness of things that the state is well endowed with colttige 
industries which have much scope of further expansion in the imlnstrial planning 
of the slate. CJeographically well situated; agriculturally more pro<luctive in 
respective of raw’ materials for industries; economically more advanced; 
ami sociologically iimre jiopulous in India; the state is undoubtedly destined to bold a 
dominant position in respect of development and expansion of cottage industries 
planned and organized under geographical conditions. 

Tlie ])rcsenl demographic position of the slate, the dise(]uilibriutri which exists 
between agriculture and industry, make it imperative tliat iiiilustries, particularly 
the cottage industries should receive careful consideration by the Government as 
well as tlie public. 


103. The Ta.sar Silk Industry of Bihar. 

S. A. Majid, Patna. 

The papier is a brief study of tlie Tasar silk industry of Bihar. It deals w’Lth 
the geographical home of the Tasar Silkworm (Antheraca Paphia), the tasar hosts, 
the rearing and collection of cocoons, the extent and value of cocoons produced, 
the reeling and weaving industry, the nature, value and market of the manufac¬ 
tured goods, the important manufacturing centres and the prospects of the industry. 


104. Aigentitc from the Zawar Mine.s, Raja.sthan. 

S. Raychaudhuri, Calcutta. 

Besides occurrence in the native stale, silver is found to he present ns the 
mineral Argentite tAg,S) in the lead-zinc-silver ores of the Zawar Mines. This 
is revealed from an examinalicni of .some polished sections of the ores under the 
ore-microscope aided by te.sts employing other teeJiniques including chromographic 
contact print method. The mineral occurs in minute specks and jjalches, infilling 
space between galena or sphalerite grains, or sometimes as minute blebs along 
cleavage in galena. The mineral is greyish-white with a distinct green distinguish¬ 
ing it easily from native silver, possesses a weak reflection pleochroism and a very 
low hardness and is isotropic. Btch tests show HNO„, HCl, KOH negative while 
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KCN, FeClj, HgCU positive rcaction«i. I^ipht nppears to etch the mineral 
hidinir sometimes its apparent identity. The silver radical is confinucd by the micro- 
cheinical biehroinale test and tlie electrograpliic contact prints usin^ />-diinelhyl-amino- 
beiizylidene-rliodaniiie which ^ives a characteristic red-violet colour. Arsenic, anti¬ 
mony etc. are found to be absent in the conslilutioii of the mineral. It also appears 
probable from contact print tests so far niade, that the silver may iu>t occur in 
the soli<l solution in ;>a1ena or sphalerite hut exists as ar^^etilite or in the native 
stale. The para^encsis of ore minerals found associated wath arKenlite^lias been 
in tlie i)rder—])yrite, sphalerite, and arjL^eiitite. 


105. Syllalnis of Ivocal (leo^^rai^hy in Secondary Schools. 

h . Y. Kui.karnt, Dharvvar. 

In order to test the ktiow led.^e of t,ocal Gcot'raphy, 203 students from the First 
Year Arts and First Year vScicnce were tested. The iiuestioiinaire incIndiiiK Id 
questions of elementary nature was .i^iveti and they were asked to answer them 
within half an hour. Out of 203 candidates examined, only 20% have passed; 
14 of them <»btaiued less than 10 marks and 4 siudeiils yoL zero! Tliis tt‘st has 
reveale<l that lyocal Ge(JL;raphy is ne^^lected in Secondary Schools. Secondly, the 
causes for this state of affairs are discussed : (1) Geography is not considered as a 
major subject. (2) No jirovisiou of lyOcal C^eoi^rapli}' in the syllabus. (3) Teachers 
are not traine<l. (4) lyUi'k of Funds. (5) Ki.s^id curriculum. Remedies have 
l>eeii su^t^i^esied to improve the status of ^j^eo.i^rapluj. I'iiially a syllabus of 
lyOcal Geography is ]>roposed for the VIIT, IX and X standards wdiicb includes the 
observation and records of temperature etc., Surveying and loeld-work, and Inter¬ 
pretation and the making of maps. Surv'eying of the village is proposed for the 
VIII standard, surveyiiiL* the school area is sugi^ested for the IX, and survey of 
the School District is ]iroposed for the Standard X. 


lOG. Natural Regions of India—a Problem for the Indian (rcograplicrs. 

Pramatiianatii Hore, Calcutta. 

This paper deals with how' tlie concept of ‘‘Natural Region” changed from the 
first decade of the tweneieth century to the present day. But even to-day the 
geographers differ in their definitions of “Natural Region”. IJven in countries 
w'hcre much geographical works liave bceli done the natural regions dediniited by 
one rarely coincide with those made by others. The paper also i^:)ints out how 
different authors have divided India into ludiiral regions according to their own 
concepts of Natural Regions. This is uhy in India the natural regions done by 
one author differ much front those worked out by others. Inadequate data and 
lack of geographical research are responsible for divergence. 

Finally the paper puls forward some questions before the Indian geographers : 

1. What should be the correct definition of a Natural Region and a Geographi¬ 
cal Region ? What are the distinctions between them ? 

2. What should be the basis or wliat indices should be used to delimit u 
natural region and how this should be worked out ? 

3. What should be the basis of dividing the natural regions into sub-regions ? 

In conclusion the paper suf'gests that the discussions of the symposium should 
be published and made available to the Indian as well as to tlie foreign geographers. 
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107. A study in Coastal Settlements, North Kanara District, Bombay, Staffed 

M, S. Honkao and V, R. Prabhu, Dliarwar. 

This paper aims to exaiiihie the urban landscape of North Kanara Coastlands, 
with a case study of its leading: t<ivvn, Karwar (14^48" : 74^8'). The present urban 
slructiue of the town show's clearly how the natural and human factors have played 
their role in turning the fishing village into a modern town. Due to its spacious 
natural harbour and i(.s orientation Knglish enterprise was altraclcd. Noticeably 
tins has been the main spring of urbanisation of the original fishing village. 

riilike all other towns Karwar has more than one Jiuclens. Kone which is the 
niaiii iiuelfus shows <^l<lest structures rtflocling the fionrishing conditions of 
coiiiinerce which the port enjoyed. As is ctunnion of old parts, this area is closely 
built and jiopiilated. The Administrative Area with the Coastal situation exhibits 
a laiiilscajie x^attorii with English influence. These have ctnitnbuted to the deve- 
Ic^pmeiit of the present Central Zone. It is the commercial, educational and social 
centre ot tlie UiWii. 

'file l*ort area still reflects the ])rosperoiis past. Kodibag -the river port, has 
added to its activities. 

The nioderni/^ed fisJiing* imliistjv has iniparteil to Ibc j)ort landscape a charac* 
teristic aspect. 

l\>piilation distribution exhibits a pattern lilting to the general build of the 
lown revealing segregation. 

Almt«^vt tli<* whole town is un])Uiniud, showing a need for conscious planning. 


108. New “tronlicr” in the Mieropalacontolojjy of the Trichinopoly 
marine beds. 

S. S. (h)Vvi>A, Bangalore. 

.Micioprdatonlological studies have sliowai in recent times that Ihero are soimi 
fossils winch arc not given the attenlifUi they deserve and which have been 'orphaned*. 
.Among such orphaned niiirofossils which constitute new frontiers in the field of 
iiiicropalaeontholfjgy in general, one (holotluirians) lias been dealt with by the author 
{Cun. Sci,, 23, pp. 152-53). 

The iiresonl i>aper tleals with the detailed dcscriplitjii with measurements of the 
various genera f*unul in these beds. While some forms resemble tbo.se of tlie 
nu)deni times, there are a ftw which resemble those of ICtKcne and, in some cases, 
tlu>se from the Liassic also. The hilhiwing g^enera are described : Xyf^othnna, 
iMcsothiina, ISJyriot fOcJius, I .iU't niopha>}}ia (2 species), Asiichnpus ? and Am i^ttnini, 
It is very interesting to find the last mentioned genus in the Cretaceous bed, for it 
was Considered as purely Palaeozoic in age till fssler found it in the Idassic of 
Schwabeii. 

Since they are restricte<l in vertical range in the Tricbinopoly marine beds 
they are considered as of correlative value "regardless of whether they are made 
in the same factory and of the same metal." The author wtmld l>e grateful to 
those who would, by their crilicisms and coimneiits, help liiin in eslalilishing their 
biological relatioii.sliip and also their di.stribution in lime and space. 


109. Alalhura—a Socio-Geographic Study. 

S, D. Mishra, Nagpur. 

This monograph is an objective atir] factual socio-geographical stmJy of the 
town of Mathura with due cinpha.sia on its historical back-Rrountl. The settlement 
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pftLlern is the oiiU'ovue of tlic riveiine and the city moridiology. Tlie imrrowneftj^ 
t>f lanes and the lattice styled old bcnises of red vsandstoiie reflect a deep seated 
.^eoLjrapliH al basis iiicorj^oratin.^ tljo space rclaiicnjsbips aii<l tlie durability of the 
buddin^j material. Tlic i3apcr deals with the following points in detail : — 

Ancient IJistor> and Aichaeolog>—History of excavation—History of Museum— 
The Mathura Ait-Kivcr side and important features Topographical-profile of the 
Settlcinciit “ House ty])es—Chief industries—Clioubas of Mathura—Conclusion. 


Section VII, Zoolog^y and Entomology. 

124. Respiratory Mechanism in the Clielonia. 

J. C. Gkorge and R. V. SiiAir, Baroda. 

In the three pond turtles Lisscniys [^uudata granola, Li^scfnys piDiclata typica, 
ami Jj’i>seinys piDuiata siniatu and the tortoise Geomyda irijiiya it is found tliat 
tin lung w.ill piis-^es.ses an outer striated muscle layer. Jt is suggested that it 
helps m the coiitiaction and relaxation i.>f the lungs which cause expiration and 
inspiration respectively and that it ma\ be universally present in all chelonians. 


125. li'auna of the Kashmir Valley ; Beeches. 

D. SooTA, Calcutta. 

The author gives an ai'eouiil of the leechts from Kashmir Valley jaesciit in the 
collc(’Lions of the Zt)ological Surveys of India, including three sjiecies, vi/. , 
(rJossiphonia rojnphniata Idmiaeus, Kipobdclla ocloculala Lninaetis and lUicmoph 
indicus liliatia, collected recently' by' a party from the Zoological Survey of Indi.i 
that visited the valleys during ^May^-Jniic, 1954. Twelve species, belonging to eight 
genera, known so far from Kashmir, have been listed. The preponderance of 
])alaerctic species among leeeJies of Ka'>hinir suggests that this grou]) entered 
Kashmir Valley fr<un J_?iiropc and Northern Asia. Presence of polytypic species 
indicates their great antiquity. 


126. ()ji a new .species of treiiiatodc belonj^iiiK to the jtfenus Philophlhalmna 
Jyooss, 1899, from the eye.s of Bird in Hyderabad-Deccan. 

G.ANK.suruKSHAD jAiSWAL, Hyderabad (Dn.). 

Ill tliis paper a new' species of Philophihalmus aqiiillai is described from the 
orbital ca\ily of a Tawny ICagle, AquiUa rapax. The siiecics under study differs 
from all tlie known forms in the advancetl position of its genital pore, which is 
macli above the intestinal fork and also in the disposition of Llie gonads which 
are located in the hindermost pan of the body. 


127, On tlie correlation between. fish-food and fish-gut in food fishes 
of U.P. 

S. M. Das and S, K. Moitka, Buckiiow. 

Although it is cotinnon knowledge that the length of the alimentary canal in 
fishes varies according to their food habits (herbivorous, omnivorous or carni¬ 
vorous), j’^et few quantitative data are available of the ratio that exists between 
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the gut-leni;th and the body length in Indian fi.shes. A quantitative ratio has been 
cstabli.shcd for each species of fish studied, and wc find this ratio to be fairly 
constant. It is the highest in herbivores, falls in omnivores and is the lowest in 
carnivores. 

The limits of the three categories may be seen in a curve constructed from the 
species-constants. 515 fishes of different sizes belonging to the following species viz,, 
Cirrhina mrigala fHam.), Cirrhimi reba (Ham.), Amblyl>}taryu.j^odon niola (Ham.), 
Gadusia chap^a (Ham.), Barbus stii::ma (C. & V.), Robiec cotio (Ilam.), Mystus 
vitiatus (Bl(jch), Mystus cavasius (Ilam.), CalllcUrous pabda Ham., Chela bacaila 
Ham., ]]'aUagonia attu flUoi'h), Ophiccphalus striatus liloch, Glo^ssoj^obius glut is 
(Ham.). Anibassi^ rcxnga (Ham.), Ambassis nama (Ham.), were obtained locally for 
routine examination of their gut contenU. On the basis of the dominant foud \hv 
fishes were broadly divided into llircc gnmps viz., herbivores, ornuivorcs and carni¬ 
vores. On plotting tlie total gut-lengths against the total body-lengths of the fishes 
on a graph a definite ratio was found tt> exist for each sp^c'ics and was expressed as 
a straiglit line Of the fifteen species studied only two have intestinal caeca while 
tht‘ length of the diffen-nt regions of the gut varies radically in the different specic^s, 
and js correlated v^iih the food-habits of the species 


128. f )ii fish mortality in tanks and ponds of U.P. 

S. M. Das aud S. K. INIoitka, Lucknow. 

An unusual phenomenon of nieutality of fresli-walt'r fishes occurred in two tanks 
in the vicinity of bucknow on the 3rd id June, 1954, just after the onset of tlie 
first rains. A list of tlie ‘Species, :«gc-gToup*^-, and cpiantity of tfie fishes destroyed 
m given below : — 


Species. 

A ge-/i roups. 

Ouaiitity. 

(alia cal la (ilam ) 

2 to 3 3 ’cars 

inauiid'^. 

(radusia cluipra (Ham.) 

2 to 3 years. 

3 maund.s. 

Mystus secn^hala (Sykes) 

2 years. 

5 seers. 

Labeo calha^u (Ham.) 

2 to 3 years. 

2 mail lids. 

Labco roJiita (Ham.) 

.2 to 3 yi'ars. 

2 inaimds. 

Cirrhina mrijrala (Ihmi.) ... 

2 to 3 years. 

2 iiiauncls. 

IVallai^^onia aitu (Bhich) 

2 to 3 >cars. 

1 mauiul. 


The causes <jf the mortality as ascertainetl by preliminarv observations are as 
follows 

(a) Deaili due to clogging of gills by means of algae flowering in June , the gills 
are choked aud no resjnralion is [lossible. 

[b) Death due to libcraiion ot H^S in the sin rounding water, just after the first 
rains, and the washing inU^ the tank of piitrified material fnjtii the .surroundings. 

{c) Death due to increased ninount of CO^ in the cmvironment and depletion of 
(>2 content on account of increase in zfxvplankton. 


129. On intermediate stages in the evolution of afferent arches from 
fishes to amphibia. 

S. M. Das and D. 13. Saxena, Lucknow. 

There is a common origin of the third and fourth afferent branchial arteries in 
Clarias as also in Ophicephalus (Das & Saxena, 1954). We have found that in 
Hetcropneustes the second, the third and the fourth afferent arteries all originate 
from the same aperture. This i.s rlearl}^ an advance over all the fresh-water fishes 
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worked out s(j Inr. Il would not bt- an exa^t^ernlion lo stale that a furl her advance 
in this line (of origin of llie afferent arteries by n eoninion aperture) WM)uld lead us 
lo the Amphibian condition, where all four afterent braiichials have a common root 
(as in a 12 miu. tadi)ole of frot^O- This series may be showm as starting from the 
Labco coiulitiiui, w’here all four afferenls open separately, passing through Clarias 
and Ophicephalus condition and finally through Ilctryoncustcs condition to the 
ampliibian stage. m 


130. The myology of FunantbulusS palmurum Waterhouse (the Iiidiaii 
l)aliii squirrc‘1). 

S. M. Das, Lucknow. 

The present paper is the first contribiilioii on llie functional anatomy of the 
sijnirrel- 

()ver one hundred and fort}’ muscles have been ideiilified in the stpiirrel. 'J he 
i hicf distinguishing uiyological charai ters of Fniiainbulus palutai urn (listriatus, tlie 
Indian paini squirrel, may be summarised as foIlcAvs : The nuisseter very large 
and does nf)t i>nss through the infra-orbital foramen; Ihc transverse mandibiilaris i> 
well niarktd and the large digastric is divided cornpleUdy iiiUi two bellies, th(‘ 
omohv<»itl is w^oll marked aiul tlie gciiiohvoids of tlie twe^ sides coalesce posteriorly ; 
the levator davit nine arises from the atlas, and Ihe subilavins is large, there being 
no sc-apulo-i‘laviciilaris. The scalenus aiiticiis is absent ; of the three heads of 
cotaeobraeliiahs tally ihe first is jvrcscnt and well-developed , the flexor halliieis 
longus i'^ well developed and docs not jr»in the flexor digiloruni longus ; tiu' tendons 
of the maims iirc somewhat nioditied due Ui only four digits Ix ing pi<^sinl. 


131 . Main trends of fatiiia investigalioji in l,Vd)ckistan. 

T. Z. Zakiiii^(}V, Uzbek vSSR. 

A general rtview of ilu* zfiologu al investigations in tvf)ekistan and the complex 
i'harat'ter of an elaborate ecological ap]>roach in Ihe delernnnation f>f the natural 
resources of a definite terriiory has been clist iisscd in this paper. The w^dl io-<»rdinat- 
ed researeh work of zoologists, botanists, soil scaentisls and hydrobiologists made 
It possible to arrive at practical if)m'lusions to step up production Tbe complex 
study also producxcl a thorough /«Migcograidii(’al and gcohotaiiical maps cif Uzbe¬ 
kistan. All the flora and fauna of the republic and (heir distribution arc now 
knowm The main eonncctic^ns and links of iiiLerdcpendt‘nce have been deterjnined 
between vogetati<^m and definite groups of animals, and this makes it possible to 
s]'eak of bioseciioses. Wavs and means of changing natural aggregates for the 
purpose of enriching their fauna have ushered. The data obtained have served 
as a basis for iinpUinentiiig plans for refashioning nature and for reclaiming new 
lands for further development of the agricultural eccuioiiiv of the country. 


Section Vlll, Anthropology and Archaeology. 

23. Bio-jrealogical EvidcTice . bearing on the Destruction of the Indus 
Valley Civilisation. 

M. R. Sahni, Calcutta. 

Recent disasters as a result of floods in Assam and other parts of the Indian 
continent and of the world have focussed attention on the widespread destruction 
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followirij:? in llieir wake, leading to submergence of vast tracts of land and oblitera¬ 
tion of entire townships. Some rivers are more prone to floodvS than others and 
also ]iosscss mure unstable c'ourses. There is clear evidence that the Indus belongs 
to this vagrant category- While engaged in field M^ork connected with water supply 
problems in Sind during 1940-the author elicited evidence that a flood of 
unpreccdtfiited magnitude must have occurred in the Indus valley in earlier times 
of which there is now no record, k'gcndary or historical. Attention was first drawn 
to this in the author’s book ''JMau in Evoittiion** (Orient Longmans 1952). 

'I'he author is of the view that this flooil was responsible for the destructiem 
of the Indus valley civiHsathm. The evidence coiisist.s of the presence of a con¬ 
siderable thickness of allnviiun containing freshwater shells, on the hillocks situated 
near the Indus banks, of wliich Budh Takhar in Southern Sind is one. The 
alluvium here occurs alK)Ut 130 ft. above jirc^^ent sea-level, that is, 70 feet or so 
abo\e the present river-beil. As there is no evidence to show tlial the level of 
this area and, therefore, <»f llic Indus river-bed was bigher tlian the present, 
within the last three to four thousand years, the positi<in of this alluvium can only 
Ifc aecouiUed bv a fioo<l of uiiprci cilcutcd magnitude. Siudi a fliKwl would 

submerge everything around the Indus b>r miles, destroying all trace of <*ivilisatioii 
(the Indus Valiev Civihsation in the present case). The most significant fact about 
the alhiviuin is tint it entombs the remains of freshwater and lacustrine shells 
whi<'h suggests prolonged submergence 

The cibo\e evidence was confirmed bv ZVlr. Y. Nagappa of the Burma (fil Com¬ 
pany, wlio fouiul about 4 bet of alluv^ium on a 1un-Li>p oppcrsilc Jhirak, resting at 
an allitiulc of about 75 feet above fbe present Indus bed. 

Tbe pv'iper di'^cusses Ibe clianges in tlie course of the Indus and tbeir possible 
causes. ^J'hrre is little df>ubt that apart frt>m normal llofxls wbicli bring abrniL 
li'mporars rise in waler-lcvel and alteratioji m Hit* direction of flow of rivers, earth¬ 
quakes have played an ini[jor1ani nde in these plienrmieiia. 


21. kcliabililalioii of Fv\-criiiiiiial (iicjups. 

H. li. Mi'MTA, Fb^nibny 

TIh' [problem of llu* cx-crimiiuil lril)cs is one of tht most diiyu'ult problems ioii- 
frontitig India after Independence, 

Need of a s« ientific apjjroach to guide the prop'tr umlerslanding and treatment 
of the probban, es]>ecially at the coniimmit> level. Present day tendency of a 
universal approach to eiiliul\ different kimls of sixlal problems is undesirable, 
'Vhv true implication and content of a rehabilitation prograiiiirie must be understood 
before objectives and methods of treatment of e\-criminal tribes ate ilelennined 

I^ack c:if data and information about histcjrical background to reveal who were 
the ex-criminal tribes. Several possil)le tlieories to explain who they are, and how* 
they ('ame to be considcre<1 criminals. They arc not tribes ; but only gangs, groups, 
small communities, or maladjuslcal sections of major and large tribes, and village 
communities. 

Caxises of maladfuslnienl : Individual factors, especially psychological ; lack of 
adjustment to habitat ; difficulties of economic life ; inability' or unwillingness to 
adjust to law and order concept of modci^ii vState, feudal concepts of proj^ertv*, land 
and forest policies of British Government ; conflict with casle system, etc. 

Historical evaluation of British approach to the problem, and consequent pro^ 
tective and preventive measures, social legislation, and programmes of adjustment. 
S^icial legislation, methods of registration, identification, restriction, and segregation 
of so called criminal groups. The failure of British objectwes and methods. Causes 
and consequent of failures. vSocial maladjustments of the ex-criminal tribes 
aggravated. 
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The problem of the ex-criininal tribes as a heritage of British rule to Free India ; 
negkM I of lliese romiiiniiities after indepeiulence in the Constitution; and absence 
of suitable Slate agency to fleal with the problem. 

Tlie 1952 legislative measures do not solve the inoblcni; but arc only a beginning 
of cirgaiiiscd social effort. Evident lack of preparation and planning to deal with 
the subject after legislation. 

Suggested im tliods of rehabilitation , and the need for research, exx^erUiients, 
and evaluation of rcsulN of jM'ogrammes. 

Stti^f^cstcd methods ; 

Method 1 Rehabilitation on land in selected areas aceeptable to them. 

MetluKl 2. Jv(diabilitati<in of small groups, instead of the whole community in 
areas suitable to them, and the occupations. 

Method 3. Intensive j)rogramme of vocational training for youth. 

Methfjd 4. Partial segregation of children, and organisation of an intensive 
educational programme fnmi 4 to 18 years. 

Method 5. Intensive application of community organisalion programme to 
manageable commiiiiiiies involving 

development of physical area, treatment of hou'^ing problem, 
programme of economic development prc‘ferably on a eo-^operativc 
basis, x^^^^vision of adequate socdal services for health, education, 
community rccrcatmn, w^oman and cdiild welfare and community 
welfare in gcnc^ral, and intensive case work for inaladiusted 
individuals. 


25. Kangpiir an ( )iit l\)st nf llarapiia Culture. 

vS, R. Ra(^, Haroda. 

l\angi>ur is a snicdl village 20 miles S.E. of I/inidi in Jhalawar District of 
Sanraslitra. Since 1935 it is regarded as an out-post of ITarapxia Culture. Recently 
doubts have been ex[)resscd regarding its cultural relationshix^ with Ilarax:)pa. 
Rangpur was again excavated in 1954 by the Central Archacologic'al Department tf» 
dc‘oi<le whether or not Rangpur had cultural or generic relationship with Ilarappn. 
As a result of the excavation two distinct c ultures are noticed. 

In the early period of Harappa type of pottery with Amri Icchnicjue and mot iff in 
painting is noticed. This Ilarappa-Amri culture sur\ived fc:>r a longer time in a 
degraded form in tlie transition filiase. A past-IIarappa culture characterised by the 
use of a lustrous red fiainted ware associated in top levels \vitli Black and Red ware 
of IVTegalithic fabric' .succeeded TTarappa culture at Rangpur, Other antiquities like 
disc beads, stone weights, chert blades and copper axe found in the early cultural 
levels arc similar to those- found at ffarappa. The Black and Red Ware of the 
sccecting cultural period helps dating the two cultures. It is now possible to say 
that Rangpur liad cultural contacts with Harnxipa and Ainri and the post-Harappa 
pottery forges one more link between llie Mariiynn c'ulture and the Harappa Culture. 

26. "‘The Anti(|uity of the Karnatnk Rock Engravings 

V. D. Kkishnaswamt, Ilydcrabad-Dcccan. 

Pecked rock engravings in the Karnatak region have been noticed since the 
eighties of the last century (i) at Kappagallu near Bellary; (it) in the Raichur doab 
in Hyderabad; (Hi) on the Gombigudda Hill (Jamkhandi State) in Belgaum District; 
and (ii') at Chitaldrng in Mysore. The author has also discovered a fifth group of 
graffitti figures at Pattadkal near Badami in the Bijapur District. All of these, 
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however, present a striking similarity of technique and of figures that would force 
anyone to study as a whole to assess their archaeological value. 

Col. D. II. Gordon, in 1951, reviewed the Kappagallu graffitli and desired a 
fresh study of them from the i>oint of view of their dating. A survey of the grafFitti 
motifs observable on the boulders of the trap dyke at Kappagallu leH*ls one to 
classify them as under 

(i) Animal motifs pecked iu outline. 

(//) Aiiiiiial motifs pecked in outline as well avS pecked all over tlie body. 

(m) Vehicle motifs. 

{iv) Plain human motifs. 

(t^) Human sexual motifs. 

{vi) Divine motifs. 

In all these six categories the iiu^st iibujuitous lechni([ue employed appears to 
have been by pecking with a hammer stone of the same type of rock as the one on 
which the bruising is made. The figures invariably disclose that the cmtlinc has 
been obtained by repeated punching blows. 

The evidence collected by tlie author, on llie Kappagallu grouj> based on pecking 
technique and patina!ion of ro(‘k and subjects pecked, goes to show that tlie 
Kappag^allu group as a wliole is not at all prediistoric but is of a recent historic <late 
tliat could not go bevond the antiquity of the Sirivardin village facing the engraved 
trap dyke. 'J'liis tentative conclusion Iiascd on Kappagallu slmuld be veniled and 
amplified by tletailcd stii(l> of the grafiitti in the Raichur doab as Captain Muim 
wislied for and llie ‘'(ionibigudda Hill" of pictures in the Jamkhandi Stale published 
by R. S. Paiicliainukhi. It is also necessary to find out the nature of the gralfitti at 
C'hitaldrug and its extent in space in the Chilaldrug region as, chnialologically and 
geologically all the five groups belong to the ^ame Kariialak plateau region. 


Section X, Agricultural Sciences. 

62. Binoinics of Scniiclhu au^ur Fabr. and its asr^jocialiun willi Dy^sdcrciis 

civgulutus, the red cotton bug. 

C. P. MAbHOTRA, Ranchi. 

Sethicdia augur Ihibr. is a brightly coloured bug of the family Cotcidac. It was 
discovered that the bug has the curious habit of thriving oil riiie stone hard seeds 
of Kusuni {Schicichcra oleosa) and on cotton seeds also Kusum is one of the major 
hosts of tlie lac insect, and from the point of the quality lac, the most iiiijiorlaiit 
one. I'he bug seems to affect the .germination power of Kusinfi seeds. I'eeding and 
brcodiiig teclinique and life history of the bug described. The bug displays 
dimorphism and cannibalistic in habits. Its association \villi the red cotton bug 
Dysderciis cingulaiits is also discussed, 

63. I.^oss of Vitamin A potency during the preparation of ghee from milk. 

H. S. PATiib and B. M. PATEb, Anand. 

The average loss of carotene and vitamin A in 14 trials of ghee making from 
milk of Kankrej cows was 210 and 30 0 per •cent respectively. 

Ghee making from coloslral milk of Kankraj cow’s showed higher losses of 
carotene and vitamin A as compared to that from normal milk as the initial con* 
centration of these in the colostral milk was comparatively very high. 

Methods of making ghee have no influence in varying the losses of carotene and 
vitamin A. About 20 per cent vitamin A is also lost when ghee is prepared by 
incligeiious method from buffalo milk^ ^ ^ ‘ 
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64. Vitamin A potency of colostral milk of Kankraj cows. 

II. S. PATKiy and 13. IVI. PATiii., Aiiaiul. 

I'lie avt-ro^^e yittkl of lirst colostrum was 10-5 Hi. witli 3-2% fat haviiiK 45-7 
of I'arotcnc and 2H5 I t.»f vitaiimi A per ^^rani fat. Iti llic next milking tHe averakfe 
yield dropped down to 5 7 H). and the fat pereenla^k^e increased to 5 3. In the 
siihscqiient niilkinj/s I he milk yield i^^radiially increased lr> 8*3 Ih. in the 8th failkiiij.^ 
and file fat perceiila^^'e varied irret^ularlv helwi en 4 5 and 5*5 aial tlie carotene and 
vitamin A contents dt^t reascd r<^sj)Octively to 7 3 /eqm. and 55 I.tT. per .i^rani tat. 

The secretions of total carotene and vitamin A in the first I'olostral milk was 
3 times that in the 8th milking Flowever, the first cohistral milk was 12 times 
liiher in carotene and 10 limes luher in vitamin A in conqiari-mi U> normal herd 
milk 


65. KefriucTUled storage of purple passion tVnils {Passiflora cdalis Situs). 

J. S. Prutui and (iiRDiiARi I,Ah, iMysure. 

Results ot the extensive slndits c<niducled diiriii.cy Ihe last 3 \ears on the ct)ld 
storai^e of purple passion fruit (i^issillora ediihs, Sims) at S ditteiciil storage 
tempera! urt's vi/., raii^i^iiiiy helween 32-05^1' and room lein] >ei atm (ThOr-'f) revealetl 
the least jiln siolot^u al losses occur at 42-45^‘P and 35-38*^1', the rc‘spi‘( livi‘ Ikuires for 
the two temperatiir(‘s at the end of 5 weeks slora^^e hein^ 32 09 and 34 407^ 
comparison to 78 38% at ordinaty room temperature (74-9R^F). how teiiiiicratuK' 
injury was noticed at 32-35^T"^, 3vS-38'^F and to some extent at 31M2'dh The ojitinium 
storage temperature for passion fruits lias, therefore, l>een rejiorled to he 42-45'^F 
(R H. 85-90) and a storacye life (as eontirnual l)y resiaratioii studies) of abmit 4-5 
weeks. 

Losses in the wei.yht of fruit jiaekcd in INj^etliene ba^ys was almost ne^lic^ihle, 
while dippiny^ the fruits in hot parathn was prior to storaye, briiiiyht the losses down 
to 2'57o nt the end of 4 weeks’ storaye al 42-45^F, the comparative iiynres for 
control being 23-18%. 

The causal i^rganiMiis were ist>lated, punlicd and identified as PcnicUlitun sp., 
Aspcf^illus sp., FuisCtriit})} si>., and Rh!zopi4s sj). Tlie jxithogenicity trials revealed 
that these fungi have ctnisidtrable dcliterious effect t»n tlic physiology^ of the fruit, 
penlcilliuin having the inaxiniuiii effect. Out of the large number of available 
chemicals ff>r use as preventive measures against these fungi, dipjiing the fruits 
in dilute solutions of formaldehyde ( 27 o), I<»dine (2%), Jioric acid ( 57 /,) and alcohol 
(957.>) prcived to be most effective. Ivirther, washing the crates with 27 o Lysol 
solution prevented the attack of these microorganisms upto a storage period of 
5 weeks at 42-15^’h\ 


66. Studios on the nutritive value and utilisation of purple passion fruits 
{Pussi flora cdulis Sims), 

^ J. S. pRUTiii and Gjrdtiari Lal, Mysore. 

Results of a series of investigations conducted during the lUvSt 3 years on the 
nutritive value, processing and utilization of purple passion fruitt> {Passiflora edidis, 
Sims) have been reported. The detailed analysis of the juice (comprising about 35% 
of the whole fruit) revealed it to be a fairly rich source of carotene (0-5 mg/100 g.) 
and ascorbic acid (35 0 mg/100 g). While studying the effect of regional variability, 
seasonal variation, plant to plant variation, etc., considerable variation was noticed 
wdtli respect to the physico-chemical composition of the fruit. Kmploying paper 
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chromatographic techniques, 2 organic acids (citric and malic) and 3 sugars (glucose, 
fructose and sucrose) have been identified in the juice. Among the carotenoids 
phytofiuence, and ft carotene have been identified. About lialf a dcr/en products have 
b*ieii prepared from the juice, the most promising of which are si^uash, cordial, pop, 
treacle, etc. Further, the juice makes good blends \\ith other less a(‘id juices like 
mango, apple, pineapple etc. 

Tlie peel, wliich hitherto constituted a big wasle has been found to be a fair 
source' of pectin (10-12% on dry wt. finsis). Jam, jelly, candy, ]>rcscrve and sweets 
have been prepared. Animal fccdijjg trials conducted reveal that it could replace 
South Indian rice diet ui.)tf> 20% Jev»^cl. 

Seeds, comprising abijut 10-20% of the wliole fruit, have been found to contain, 
20-25% of semi-drying oil (iodine value 142.0). By conducting rat feeding trials, 
its digestibility coefiieient was lonml to be ot the order of \yi%. The cnl has been 
refined and hydrogenated. 


67. Germination trials on passion fruit seeds {Passijiora cditlis). 

J. S. Pruthi and Girdhari Lal, Mysore. 

Data arc presented on the rate and percent germination of freshly extracted as 
well as one year old passion fruit seeds (Passi-flora rdulis, Sims) stored at rcKUii 
lexnperative (Mysore). Figures for FTuit weiglit, FTuit composition, seed number, 
Seed weight etc , are given. Seeds were sown by randomized block system, in seed 
buds in triplicate, each bed containing 100 seeds in 10 rows. In the case of fresh 
seeds, the germination commenced within 12-15 days of the date of sowing, and 
was complete witliin another fortnight, the percent germination ranging from about 
704)5% wliilc the comparative figures for the one year old seeds were only 23-30% 
and their rate t)f germination also inncli slo>ver. Soaking of seeds in hot water 
overnight did not materially help in the rate and percent germinalion. The plants 
came to bearing in about u year. The fruit born were of v^cry good quality. It lias 
been indicated that passion fruit can be successfully grown under Mysore conditions 


68. T^ffect of Prc-einergeiicc treatment with 2'4-T) oii Weeds in corn and 
on V’arious soil properties. 

C. H. Pathak, Bhuj (Cutch). 

Tliree methods of weed control in corn, namely, cultivation with a corn culti¬ 
vator, close cutting of the weeds without cultivation, and pre-emeri’ciice applica¬ 
tion of 2, 4-D \vere compared and their effects on corn and certain soil properties 
were studied. 

There was no significant difference in yield or date of maturity between corn 
on the cultivated plots and on the uncultivated but weed-free plots. 

The pre-emergence application of 2, 4-D failed to control the grassy weed.s and 
the corn yielded only 5-9 bushels per acre as compared to 38*3 and 33-8 bushels 
per acre in the cultivated plots and uncultwated weed-free plots respectively. 

Addition of nitrogen to the pre-emergency plots at 20 pounds per acre in¬ 
creased the corn yield to 14-6 bushels per acre, but did not increase the weed 
yield. An additional 20 pounds of nitrogen per acre resulted in an increase of 
weed yield only. 

Addition of nitrogen reduced the water content of the 2, 4-D treated corn but 
had no effect on the cultivated or w'eed-free corn. 

On the nncultivated weed-free plots the pre-emergence apj^lication of 2, 4-D at 
IX pounds per acre had no injurious effect on corn. 

3 
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Tljtf soil of llie cultivated plots and tlie imcnltivated weed-free plots had 
si^ni/icaiitly higher nitrate contents than did the pre-enierg:ence plots. 

The soil (if the um'ultivaled weed-feed plots had a higher nitrate content than 
the eiillivated i)lois, though the difference was iK)t significant. 

'rile corji in the cultivated i>lots and the niieultivated but weed-free plots 
sliowed no deficiency of N, P, K, whereas the corn in the pre-emergence plots 
was deficient in all the three nutrients. ^ 

'I'lie rate of infill ration of water into the soil was the most rapid in the eulli- 
vateil plots and tlie least rapid in the uneiiUivateil weed-free plots, it being inter- 
inedi.ile in the pre-eineigLiice jfitjts. 

'l‘he a\ erage soil moisture of the soil to a dc^plh of 18 inches was highest for 
tile uncultivaled w'eed-frce ])lots and Ihc lowest for the ciiUivalcil j)lols; the pre- 
eiiiergcnce plots had nil iiitcruiediate amount. 


Section XI, Physiology 

58. Reversed S])eccli and the Alpha-idionenie Theory. 

C. R. SANKAKAN, 1\ C. G ANK8HSIJNDARAM, and 
li. CTtaitanya Dicva, Poona. 

(>I)scrvatioiis made by us on reversed speech in the ligtit of the earlier experi¬ 
mental w'ork of Tanakadate (A vStudy of Japanese Tone Films, Proceedings of the 
It Internaliotial Congress of Idumctic Sciences, lyondon, 1935, p. 117) are now re¬ 
evaluated in terms of the fre^h perspectives of the al])lia-phnneme and the alpha- 
])1ionoid theories, viz., that CV-VC is a constant, the eoiisonaiit-viAvel configuration 
and the vowel-consonant coiifigiiralion I)eing non-commnlable fCT. C. U. fsankaran 
and P. C. (hnieshsiiiKlaram, Time and Specch-'^triictiirc, JU>CRI, vol. 12, pp. 


59. >SnlKdavian aortic .shunt in experiniental coarctation in Dogs. 

T. C. (Utpta, l)harT>anga. 

The operation of subclavian aortic shiiiit in cases of coarctation of the aorta 
is ("ertainly useful in cases where end to end suture of the aorta after resection of 
the constrit ted segment is not iiossible. < lur experimental results support the 
couclnsioii of Bing and assoc'iales that subclavian aortic anastomosis conveys more 
blond to llie lower l>art, tliercb\ reducing tlie i)rcssures above the coarclalion. 


60. Results of I^hactional Gastric Analysis in Normal Indians. 

J. D. Patiiak and M, L. Pat, Haroda, 

Results of fractional (Jastric analysis employing 'alcohoP meal in 31 normal 

adults, mostly inedicrd students between the ages of 18-24 years are presented. 

The volume of fasting juice ranged between 2*5 cc. to 88 cc. wdth an average of 
30-1 cc. 'riieir average free and total acidity was 22*00 (±3*49) cc. and 30.53 
(J:3-55) cc. of N/IO acid%. 

The limits of free acidity ranged from 0 to 72 cc. while these for the total acidity 
were between 4 to 80 cc. The incidence of achlorhydrea wa^s 7% and of hyper- 

chlorhydrea (i.e. above the arbitrary level of 60 co. N/10 acid %) 9%. 

' The results have been compared with those of other workers in India and 
elsewhere. 
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61. Kffcct of pressure variations in Carotid vSiiuis on Intestinal move- 
nieiits of tlic adrenalin. Noradrenaline and acetyl choline. 

K. Sanjekva Rao and D. V. vS. Reody, Madras. 

SyiiiputlTelecotomia, Va.Lrf)toniia ami variations in the aiitoinaiic balance appear 
to influence the intestinal response mediated through the carotid sinus. 

'rJie sympathetic nerves and tfie sMii])alho-Tiiiinetic drugs seem to have a greater 
relation modify reflexly the tone and movements of tlie intestine, due to variation 
in the intrasinersiial pressure, or chniige^. in the press receptors. The parasym¬ 
pathetic nerves and ]>arasynipathelic drugs do not seem to exert any appreciable 
or significant effect in modifying the above rellcxs under normal cmulitions. 


62. A New Voluntary IVIuscle Relaxant. 

S. K. ('.oswAMl 


Section III, Engineerinur and Metallurgy 

45. Corrc]atr>r Study of Nonlinear Systems. 

Vincent C. Ridkoct, Bangalore. 

Tvinear s^’^stems, such as amplifiers and scrvoniechanisnis have been studied 
for many years by measuring tlicir gain and phase response to steady sinusoidal 
inputs. It is well known Dial complete knowledge of lliis re*>poi2.se permits one 
to calculate the response to any other input. 

In recent years, the rccognilinn of the fact that iiiforjiiatinn-beariug input 
signals are essentially statistical in nature has le<l to the study of the ros]>onse 
of linear systems to random ‘^noise*\ and to noise mixed with signals. Here, 
again, it is well-known that the time response of a linear systenn to a unit impulse 
is equal to the cross-correlation function of the random noise input and output. 

The bewildering array of nonlinear systems now of interest to engineers i)resents 
rpiile a different problem from the relatively small and i-iiiiple class of linear systems. 
I'he simple relatlonshij^s among sinusoidal response, transient response and random 
noise response no longer holil. It apf)ears, however, tliat response to I)and-limilcd 
random noise is most valuable criterion. 

Th is paper describes Iiovv high-spccch electronic dif^eretitial analy/cr tecluiiques 
have been used to provide rajud means for measuring the cross-correlation of 
random noise input and output. The resultant easily-obtained curves of peak 
corelration and of lime of peak ct^rrelation, both versus input noise power, appear 
to have some merit as general descriptions of the response of nonlinear systems. 


46. The Methods and ll^ses of Klcctronic Analogue Conijmtation. 

ViNCRN C. Kideout, Bangalore. 

Tlie pa.st ten years has brought about a great growth in types and uses of 
analog and digital computers. The chief impetus for this grow'th, as far ns the 
analog computer is concerned, has been provided by the requirements of the aircraft 
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iiKluslry, ami llic important new element in com])uter construction is the vacuum 
(uhe. JIo\vev<r the n %es of the analog computer have spread to manj' other 
imhistiics, and the transi'^tnr will soon supplement the vacuum tube. 

'rhe kiiitls of analog computers in use to-day include such gem*ral-purpose 
devices as A-C Network Analyzers, Potential analysers, using licpiid or paper, 
.ilgebr.iic e(|Ualiiin solvers, and most important of all, the various kinds of 
Differential Analy/crs. Certain special-purpose analog computers also find co\^sider- 
able use bi-d.iy lot chi iiiical jiroccss controllers and giin-tire controllers. 

The J^Iectronic Differential .Analyzer using d-c operational amjrliflers is a parti¬ 
cularly versatile type of cotn|)u(cr, c.apable of giving solutions of practical worth 
to many engineering jrroblenis cxprt\ssiblc in linear or nonlinear differential 
equations. This tyjie of computer, if widc-band am])lifiers are used, pi'ovides 
repetitive solutions which can he viewed in complete form on the cathode-ray 
tube, without flicker. Some sample solutions and studies show the worth of this 
type of com])uter, and indicate its proper place among other types of computing 
devices, such as electronic iligital computers. 



DISCUSSION 


SECTION OF MATHEMATICS 
Chairman : Du. B. R. iSkth, Ketabagpuk 

I. Transforms and their Applications 

1. Dr. B. B. Sen (Pilani) : Transforms 

lipratiim of the Lapliicii transform usually gives nso to a roault which is known 
as Siieltjos transform. It can be identified with the integral equation which was ori¬ 
ginally coiisidored by ytieltijes (Stieltjcs, T. J. (1894), Annalos do la faculte* ties Scioncoa 
de Toubrnso, V'oh 8, pp. 1-122) in connection witli hiw work on continued fractions. 
Conversely, if the above moniioiied Sticltjoa integral converges, its relations with Laplace 
transform can also bo donionsiratod. 

The iterated Stieltjes transform again loads to an integral equation of a very 
interesting tyjio. It is also possible to obtain a new invorsion of the Laplace transform 
by using invorsion formula for tlie Stieltjes transform. 

2. Sri Gitnadhar Paria (Kharaf?pur) : Transforms and their applications 
{Fourier). 

The main idea of the method of ^'’ran.sforms in boundary- -and initial-value problems 
of Mathematical physics is that, instead of finding directly the Imown quantity in¬ 
volved in a given problem, another quantity which is the integral transform of the un¬ 
known quantity, is defined. Tlie initial and boundary conditions arc ail expressed in 
terms of the newly defined quantity and the problem is sol veil for it. Then, the inverse 
transform gives the required quantity. In elastic jirobloms, both isotropic and aniso¬ 
tropic, the Fourier transform has been widely usi^d, pai ticailarly, in topi<3S of the two- 
dimensional stress distribution in plates, bending of thin plates having various edge- 
conditions and rosiiiig on elastic? fotuidations and transverse vibrations of thin plates. 
The Fourier integral having the infiuito intervals are used when one or more of the 
dimensions of the medium is infinite. When the dimensions of the mixlium are 
limited, the Finite Sine transform may bo used, I’hns tlio compJicatod problems 
such os the bending of the thin ring sector plate under transverse loads may be Easily 
solved with the help of the Sine transform. 

3. Dr. Brij Mohan (Banaras) : Mdlin Transforms 

MdUin's Inversion Formula .states that, under certain conditions, 

oo c+too 

if F(8) =» j f(x)dai, thon /{*) = j* »'• F{a}da. 

o c-ioo 

The idea was first given by Biemann in 1876. But Mellin was the first writer to 
give an aoourato discuasion of tho formula jn 1866. 

4 
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A familiftr example of a pair of Mellin IVansforms is 

fix) == e-* Fis,) = r(«) 

In 191S Hardy gave a rigorous proof of the reciprocity theorem contained in the 
formula, ^ 

The formula is capable of sev^eral transformations. Several forms of the foririula 
have been stiuliod by Planchcrol, Zygmund, Pincherlo, Cauchy etc. 

Kvery form of the formula may bo used for ev’aluating certain definite integrals. 
Hundreds of definite^ intogrnb hav'e so far been evaluated with the help of various forms 
of the formula. 


4. Sbj B. ]>. Aggarwala (Kliaragpur) : 

The theory of integral transforms has got vast potentialities as regards its appli¬ 
cation in both jjuro and applied fitdds. When applied to solution of boundary value 
problems, in particular, it reduces the problem in n dimensions to one in n — 1 diinonsionH 
generally and a succossivo application of it may at times, reduce the problem to the 
solution of an ordinary equation. Thus the main difficulty of satisfying lioundary condi¬ 
tions IS at times solved quite easily. 

And in cases of bodies extending to infinity, the results may be obtained in form 
of infinite integral which may turn out to bo integrable, A number of stress problems 
has been solved in this manner. 

But there are cases where it does not seem to be very clear as to how to apply the 
transform method or what transform to apply. The cases of a clamped rectangular 
plate and a simxily siqiiiorted uniformly loaded plate with edges in the form of a j^hioI- 
lologram are illustrations. 

At times, liowever, really beautiful results are obtained by transform method which 
would have boon quite <lifficiiU otherwise. W. T. Koiter, for example, has solved the 
problem of a laterally loaded strip with discontinuous boundary conditions by an 
appeal to tho theory of Wiener—Hapf typo integral equations in quite an ingenious 
way. 

5. Dr. Jamil. Ahmsd Siddiqui : 

Tho theory of transfortnii can bo applied to solve several problems of analysis as 
has boon showri by the works of Paley, Wiener, Corlenian and S. Mandolbrogt. The 
speaker has shown that the following two problems can be solved with the help of the 
theory of Mellin & Laplace transforms: 

Problem 1: Let/(j;) bo a function infinitely differentiable in [0, oo) and such that 
fix) * Oie~B<xy)ix^^ ). | /(»>(*) | <X»»J£n(n> l)«e[0.oo ). 

whore B(x)>0 and {Mn}^ ft soquonoo of positive numbers. What relationship exists 
between J3(») and 

Problem 2: Let 6{Af,} denote the class of infinitely difierentiable functions on 
[ 0,00 ) such that 

1 /«»>(») 1 < """Afn (n> 1) *e[0. oo) 

and let (Xn)^ fti^ increasing sequence of positive integers. To find a relationship 
between {M,} and fXaJ in order that /eb(Af»}, “/(O) "■ 0 ahould imply 

that fix) »= 0 i.e. the class be quasLanalytio in the generalized sense. 
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6. Dr. U. N. Sinqh .* Generalized Fourier Transforms {in the complex 
domain). 

Definition of the generalized Fourier tronsforma in terms of a couple of cuialytio 
functions regular respectively in the upper half and the lower half planes, as given by 
Carleman and proof of the generalized Foiirier-theorem; 

TSTSU)^f. 

The proof of Carleman does not hold in the general ease. Modification of this and 
application of this result to various problems in the theory of functions and harmonio 
analysis. 


II. Non-Linear Vibrations 

SECTION OF MATHEMATICS 
Chairman : Dr. B. R. Sets (Kharagpur) 

1. Dr. B. R. Seth (Kharagpui*): 

Non-linear oscillatory systems play an important part in all branches of soionoe 
and technology. Electronic methods have given us valuable information about the 
behaviour of such systems. Their mathematical analysis employs all the modem tools 
like operational methods, matrix algebra and topology. The differential equations 
for some of those have been studied by prominent mathematicians like Poincare, 
T..iapoimoff and Linstodt. In recent years Kryloff, Bogoliuboff, van der Pol and others 
have devoted quite a lot of attention to them. Van der Pol equation has been widely 
studied. 

In most of the above cases non-linearity arises from the differential equation of the 
field. Non-linoarlity arising from the boundary conditions exists in gravity waves 
which have been extensively treated by Stoker. The case when the stress-strain (or 
strain-velocity) relation is non-linear has not received much attention. Seth has shown 
that a non-linear tension-stretch law of the typo 

] 

a being the ordinary stretch and B Yoimg’s modulus, shows that the vertical oscillations 
of a particle attached to a light elastic thread are non-harmonic, if the amplitude is not 
small. In fact it is found that the displacement con bo expressed in terms of elliptic 
functions of the second kind. The same relation shows that the differential equation 
for non-linear longitudinal vibrations is the same as that for long waves in a canal. 
Similar results hold good for vibration of a rod struck at one end or suddenly loadedL. 
Tn all such cases it is found that waves cannot be propagated without change of form. 

2. Db. D. N. Mitba (Kliaragpur): 

Problems in meehanios are practically non-linear at the outset though linearisation 
is adopted as an approximating device in many cases to useful purposes. Non-linear 
problems with one degree of freedom in which external forces are absent and which 
are not easily integrable are studied to an advantage by graphical method of Lienard. 
Geometric interpretation os an equation defining a field of directions in the x, e—^plane 
(o denoting velooi^) oait lead to useful information of a qualitative character even though 
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tho golution'Curves themselves cannot be obtained explicitly. Poincare *s theory of 
singularities whether the point v-=0 is a node, saddle, S[>iral or centre point developed 
in case of first order differential equations gives also the qualitative nature of the 
solution-curves and can at length be usefully employed to discuss stability. Usefulness 
of the abov<3 i<IoHS is illustratt>d in dynamical treufciru’nit of elastic stability of^a 
straight rod subjected to compressive forces along tho axis of the rod. 

3. Dr. V. P. VJBXKATACIIARI (Hyderabad—Dn.) : 

Practically all differential equations of IMochanics and Physics are non-linear. 
Linear approximations are goriorally used in prec^tical apiilications. ’'rhe seopo of a non¬ 
linear problem is restricted by linearization. A few non-lineai‘ examplos of practical 
interest governed by tho differoritial equation 

mx + 2 }{x) \ f(x) -r I’'* cos wt are given 

Some analytical nicihorls of solution of iion-linoar problems are discussed with siiecial 
reference to tho contributions made by Russian jMatheimiticians. 

4. Dr. G. Bandyopadiiyay (Kharagpur) Stability of Nonlinear 

vihrations 

The investigations of tho variational equation of ii non-linear system always leads 
to the Hill’s e(|uatiori and tho solution of this equation is defined (in a narrow sense) 
to bo stable when they are bounded. Tho investigations regarding tho nature of the 
solutions of Hill’s equation deporals on the Kloquot theory of linear equation with periodic 
ooefficionts. It appears at tlie first sight that tho investigation of stability of tho 
variational oquatioii decides completely tho question of stability of tho system. 
This, however, is not tho case; because tho boumlodnoss of dilYorence of tho displacomeiits 
of tho disturbed and undwturbod motions compared (it the same time is not the criterion 
of stability. Stability may be defined in terms of establishing correspoiiilcnce between 
tho disturbed and undisiurbod motuma m such a fashion that time jilays no essential 
role in it. Such a stability is called Orbital Stability (the term being borrowed from 
Astronomy) and has a inort^ elaborate mctliod of investigation. 

HI. Absolute Summability of Series 

SECTION OF MATHEMATICS 
Chairman : Dr, B. li. 8eth (Kliaragpur) 

1. Dr. B. N. Prasad (Allahabad) : 

2. Dr. T. Pati '.Absolute Riesz SummaitUity 

The theory of Riesz siiminability by ‘typical means’ and its special applicability 
to problems concerning the behaviour of Dirichlet series, whose convergence or diver¬ 
gence, is, in general, of a much more delicate character than that of power aeries, had 
already become quite familiar when the notion of absolute Riesz summability was 
introduced by Obrochokoff (Math, Zeitschrift, 30, 1929). If Xn ^ ^ positive, mono¬ 
tonic increasing function of n, steadily tending to infinity with n, and 

Ax(«) ~ Ax®(w) = S o>n ; A%(<i>) = 2 («—Xn)*"®** > 0, 

then STxiju) »= A'^\{<a)julf is called the Riesz mean of ‘type’ X and ‘order’ r of the 
infinite series 2a», If J?»’\(w)e i3F(A,oo), that is, if ® funetiou of bounded 
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variation in oo), wlioro A is a finito positive number, the aeries is said to be 
absolutely summable (Zi, r) or sumniablo |/f, \,r|. By definition summability 
(72, X,0| is equivalent to absolute convergonco. As in the e^ise of ordinary Riosz 
summability so also for absolubj Kiosz saiumability we expect a rotisoriable ujiper limit 
to tho rate of increoso of the typo to ensuro the offectivorioss of the method. In this 
dirocstion Mohanty(Proc* Lomlon Math. Soc. (2), 52, 1951) hixa proved that summability 
|Z2, 1| is equivalent to absolute couv^irgenco by making ueo of disereto Riosz 

means after Hardy. The equivalence of sammaViility 1C, and 172, a, !c\ was 
doiuoiistrated by Hysloji (Proc. Edin. Math. 8oe. (2), 1936). The problem of 
determining tho conditions for tho absolute oquivaKiiice of two processes of Risfiz 
summability dofine<i by different types an<l order^s sooins to liavc rcniainod xmsolvod so 
far, and afibrda a fruitful lino of invoatigatioii. 

While absoliito convergonco implies aunxmabiliiy f/2. \ i:], A; > 0, the convoTse 
is not necessarily true. It is of interest to see what l^iuberian conditions may bo im¬ 
posed upon tho nature of ai given infinite series such that its suiumahihty [72, \ A*J, 
may imply its absolute convergence. Tho following Tauboriaii theorem liaw recently 
boon ostablmbed hy Pati(Maih. Zeilschrift, 1951-). 

If is suable (72, X, A:|, k > 0, — X/*- 1 )] a rjerjutmee of bounded 

variation and {Xn/Xw^i) i« a SfMjuonco of bomidf^d variation, then 2is ab9<ilutely 
convergent. 

There however, still remains consi<lorablo scope of investigation in the domain c>f 
Tauberlan theorems. 

The ‘first theorem of cousistonc^^ ’ for aV>soluto Kicsz snininability <luo to ObrechkolT 
(loc. cit.) amounts to ilie assca-tiou that the offoiitivencss <jf an absolute Hu.'sz sunrimabi- 
lity i)rooos3 increases with the order if tJio type remains luiaUei't^d. There arisijs the 
natural question as to whether anytlimg can he said a bout t he reJ/itivo eiiectivoiioss of 
any two processes of absolute Hies/, summability of winch tlio types are difi’ererit while 
tho orders are idonticiil. By way of answering this ^luestion Clmndra-sekharan (Jour. 
Indian Math. iSoc. N. S., (i, 1942) proved tJie direct analogue of Hardy’s Wf3ll known 
extension of the classical ‘second theorem of consistency’ assuming one of tho typos to 
be a very special kind of logarithiriico-oxpouential function of the otboi*. Recently 
Pali (Quarterly Jour. Math. Oxford, 1954) has establislied tho following very general 
theorem which oxU^nds the scope of apj)licability of the second theorem of consistency 
and includes fJhandrasokharan's results as a particular cose. 

If 9( + ) i« ^ non-negativo monotonic increasing fUuction of t lor t 0, steadily 
tending to infinity as t tends to infinity such that, for positive iniognil vUO ^ 
th indefinite integral for 2 > 0, and qc ) {r 1,2, ..,*), whore 

A is a finite positive number then any infinito series which Ls summable 1/2, Xw)» fc| is 
also summable |i2. 7(Xn)« 

More recently still Prasad and Pati have obtained a supplementary theorem for the 
ease in which the order is positive and non-integral, assuming tliat 9'’<^->(2) is monotonic 
increasing. 

Obreohkolf (loo. cit.) was tho first to investigate into the absolute Riesz summabi- 
lity of Dirichlet series. He obtained results regarding the asymptotic 1>ehaviour of the 
sum function of Dirichlet series to the right of the line of absolute summability. Results 
oonnoctmg the abscissae of ordinary and absolute Riesz suminability of Dirichlet series 
have been obtained by Bosanquet (Jour. London Math. Soc., 22, 1947 & 23, 1948) and 
Austin (Jour» London M^th. Sqo., 27, 1952). A recent result of Tatchell (Jour. London 
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Math. Soo., 20, 1054) analogouB to a well known theorem of Hardy an Riosz has led him 
to the conohision that the abscissae of absolute summability, whether finite or infinite, 
corresponding to the methods f/?, Xn,/rj and A;| are identical for every 

Dirirrhlot scries There seems to ho iimch room for research on the jiroblom 

of absolute Ki(?sz an inn lability of the Diricjhlot product of any two sunimablo series. 

Concerning thi' absolute Riesz aummability of Fourier serios, its conjugate series 
and thi»jr derived series Moluint-y (loo. cit.) has obtained, a series of theorems. One of 
his theorems (Proc. bondoii. Math. Soc., (2), 51, 1949, Thoorom T?) in conjunction with 
the sftccial case of the Tauborian thoorom of Pali, for /c— J, has led to the formulation of 
a criterion for the absolute convorgonco of Fouider series analogous to the well known 
Hardy.Littlowood oritorioii for the convergence of Fourier scries. The moat 
general results on the absolute Riesz samiriability of the rapidly increasing typo 
exp ((log 1 , including as particular cases previous results of Mohanty 

(Thooroms 4, 6 , 7 & «, Proc. London Math. Soc., ( 2 ), .52, 1951) and Pati (Bull. Calcutta 
Math, Soc., 44, 1952; Trans. Amor. Math. Soc.. 1954) have been announced in the 
abstract of a joapor “On the absolute Hiosz sumiiittbility of Fourier aeries ote.”, recorded 
in the proceedings of the current session of tho Indian ScientH’) Congress. Pati has 
obtained a rcaull regarding the absolute Rioaz aummability of tho soriea Z (— 1 
which goes deeper than the hitherto known re.ault on ila absolute Cenaro aummability 
(Hyalop : Proc, London Math. Soc., 46, 1940). Mohanty (Jour, London Math Soc., 25, 
1950) has shown that aummability |/?, log ?i, 11 is a non-local property for Fourier 
series. Results concoriiing the absolute Riesz logarithmic aummability of Fourier 
Hcn-ies arc duo to Izumi and Kawiita (T 6 hoku Math. Jour. 45, 1938), Iziiini and 

Matsuyama (Math. Jap., 1, 1949) and Prasail and Misra (40th Indian Science 

Congress, IV). 


3. Mr. S. N- Biiatt (Allahabad) : Absolute summahility factors 


Given a 8 oquonco{X; 2 ), if a series SX/^n/i is absolutely summablo in aomo scjiso, 
while in general is itself not so auminable, then Xn is said to bo an absolute summabi- 
lity factor of tho 8 < 3 rioa Sun- 

In 1925 Kogbotliantz (Bull, des Sc. Math.(2), 49,1925) proved that if 2an is summablo 
1(^3 5|> 5 > 0 , then the series 0 < y<S, is summablo |(7, fi- yl. The 

restriction y < 5 was relaxed by Stinochi (Jour. Math. Soc. Japan. 1, 1949). 

Tho first application of absolute summahility factors to special infinite serios is 
due to Prasad (Proc. London Math. Soc.( 2 ), 35, 1933) who established that for a Fourier 
series 

GO OD 

(1) Z COS nt“f-6^ sin nt) = 2 (t) 

1 1 

if {Xn} 1^® of the sequence: 


(logn)^**^ logn (log logn)^^®’ logn. . (log log. 


, e>0. 


then tho series 2XnC»(0 ia summablo j A | for almost all values of t. Prasad also proved 
a parallel theorem for conjugate series. Izumi Kawata (Proo. Imperial Acad. Tokyo, 
40, 1938) proved that Prasad’s result holds even when we replace the sequence of sum- 
mability factors by tho more general sequenoo (X») where {Xn} is convex and such 
that 2n~^Xn is convergent. Chow (Jour. London Math. Soc., 16, 1941) established that 
for such a sequence (Xn) the series 2XACn(^) is summable |Ot l|for almost all values 
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of t. He based the proof of his theorem on a result of J. Marciiikiewicz (Jour. London 
Math. Soc., 40| 1039) conoerniog the strong summability of Fourier series. The sot of 
points at which his result holds» is, therefore, not necessarily the Lebesguo set in which 
Prasad’s result hods. Later Cheng (Duke Math. Jour. 15, 1948) proved that if {Xn} 
bo any one of sequences (2) the aeries is aurnrnable jC, a], a > 1, in. the 

Lebesguo set. Pati (Duke Math. Jour., 21, 1954) has very recently generalised all these 
previous results by replacing the soqueucos (2) in Cheng’s theorem by the more 
general class of summability factors {Xn} whore {Xn} is a convex sequence such that 
is convergent. has also obtained the result tliat if an infinite series SIUa 

is strongly sumniable [C, 1] and (Xn) i*^ convex sc.quonce such that X^is con¬ 

vergent then 21 Xh®m suinmablo |C, 1|. Prasad and Bhatt (volume of Abstracts, 
Proceedings of the current session of tho Indian Science Congress) have carried this lino 
of investigation still further and have also deduced Chong’s theorem on tho absolute 
summability of Sc^(/)/(fof/ a)^^e (Duke Math. Jour., 15, 1948) by an application of a 
thooroin of Pali (loc. oit.) Thooroin 2). 

By way of answering tho question as to what nooossary and sufficient conditions 
should be Balisfio<l by a sequence (Xw) in order that tho scries liXn'^n niay bo absolutely 
bummabio in the Ce.'-aro sense of a given order whonover is absolutely summablo 
in the Cosaro sense of a certain order Bo.sanquc'b (Jour. London Math. Soc. 1946. vol. 20) 
has established a class of theorems. 

Tatcholl (Jour. London Math. Soc,, 29, 1954) has recently obtained the analogue 
for absolute Hummability of a well known theorem of Hardy and Riesz (Theorem 20, 
Tho (tenoral Tluniry of Dirichlot’s Series, Cambridge, 1952) which includes as a particular 
<iase a previous ihoorom of Molianty (Jour. London Math. Soc., 25, 1950), 

Chow has recently <^btaiued a number of interesting results concerning absoluti? 
8iuumal)ility factors of j^oAvor series on tlio circle of coavergoruje (Proc. London Math. 
Soc., (.3), 1, 1951; Jour. London Math. Soc., 26, 1951; Quai'torly Jour. Math. Oxford, 
1953.) 

4. Dr, M. L. Misra (Saugar) : On Absolute Summability (,4) of Fourier 
Series and its Conjugate Series. 

A flories ia »aid to bo aiisohitely snmmahle (A), or mimmable| |, —Sayi*” 

is convergent in 1) and if‘/(.r) is of bounded variation in (0, 1), and then tho suni 

8 lim /(ic). Tiius a series which is absolutely suinmable (A) is necessarily sutuiuablo 
X ■ ► I "*'0 

{A), but tho converse is not true. Tho notion of absolute suiiiiuability (A) was introdu- 
duoed in 1920 by J. JM. Whittaker who also proved the consistency condition that every 
absolutely convergent series is absolutely suinmable (.d). Fokote, in 1932, proved that 
summability \0,r\, r being a positive integer, implies summability \A\. Littlewood 
gave an example to show that a series may bo convergent at a point without being sum* 
mable \A\ at tliat point, while B. N. Prasad showed that a series may bo suinmable 
) A I without being necessarily oonvergent. 

Whittaker proved in 1929 that every Fourier series which converges under Dini’s 
condition is summable | A ]. Shortly after, Prasad made a thorough and detailed investi¬ 
gation of tho summability 141 of Fourier series and obtained a series of important results. 
£[e also examined for the first time tho summability (A| of the conjugate series. Ho 
generalised the result of Wlnitoker and also proved that a series which converges under 
Jordan’s condition is summable M]. This result was extended by M. L. Misra who 
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provod that a snrios which converges in virtue of do la VaUoe-PousRin’s condition is 
siirninablc (/1|, Lfitier on, floaanquot extended those results by proving that if (f)aW* 
t.h(* HifMiiann-1-.ionvillo frp.ctional inlngi'al mean of 0(i5), is of bounded variation in 
(0, ,S) riml tends to zero as thou tlio Fourier series is sumrnablo \A\, Bosanquet 

I’i * 

and ILyslop provetl tJiat tho conjugate series is suinmabte \A\ if J \ t-^dt < 00, 

0 

/''fvCO beiilg tho iiu^an of ov«lcr a of v^{/) -/(.r;-f t) — Thf> summability (A) of tb 
oonjugab' was also oxannuod by Takahasi and Kuniyoda. 

In order tr) investigate the bounded vwiation and behaviours of a complex power 
scries on Us radius and enrelo of convorgonco, I’rasad discussed the summability | A | 
of Young's Ki^stnciod Fouiier sorics and provod that in tlio interval of x'estrictiou the 
Kestrii'Led Kouj*i(a' s^'i’ic.h of the sc(;ond c?hiHs behaves as tho ordinary Fourier st3rios for 
pruposes of siimiiial)ility \A |. Misrii proved that th(3 saino is true for H. F, series what¬ 
ever he their class. 

Absolute suiuiuability (/I) factors havM^ lieeii obtained by Prasad, Izuiiii, Kewata 
aufl Oio'A. Kuiiiyedii 1^, llhatuagar have considered Humniabihty [ ..4 | of the 

donvod Fourier senc'S and c<mij agate senes, ilyslop has proved a Tauberian ihoorom 
for siimnmlnlily ld|. 

Since siiiiiiiicibihty J 6'i implies siininiabthby 1*11, the results obiaiiu'd for suinni- 
ability x (* \ of tho Fourier sinies and conjugate series are also true for summability 

Ml. 


;■>. Dr. K. Moiianty : Absolute Sv7r}mability{C) 

6. Dll. U. N. iSiNan : Absolute Sumtnabilify Functions 


IV. Teaching of Mathematics in Engineering Institutions 

SECTION OF MATHEMATICS 
Ohairmnn : l)jj. B. R. Seth (Kliaragpur) ; 

1. Dr. B. a. Skth (ishaiugpur) : 

In tho latjt sovon yoars a nuinbor of enginoering oollegos and technological insti¬ 
tutions have been started in the country to cater to tho pressing needs of various deve¬ 
lopment projects. The young men have responded and now some of tho best of them, 
instead of socking clerical and administrative jobs are very anxious to get trained in 
various branches of engineering. Most of tho onginooring colleges got applications of 
which only about ten per cent con be taken. Lost year the Indian Institute of 
Toclmology received about three thousand applications, of wldch only about 300 could 
bo tolcen. It is high time more such institutions ore founded so that youthful energy 
now available can be harnessed in the best interests of tho nation. 

In the past the engineering institutions taught mathematics in an indifferent 
fashion. It was considered a bod formal necessity, with the result that the engineer 
on tolling his degree hardly oven knew how to use the very elementary tools of the 
subject. But the big technological advances made in America With the help of mathe¬ 
matics have convinced all concerned that it should be tideen more seriously. In foot it 



tHacussion : Mathematica 


has come to i^lay a vital role in all btisio research leading to technological advance. An 
extra responsibility, however unwanted, has fallen on the shoulders of the mathematician^ 
and it is now for him to prove himself equal to the task. 

Many roxjorts have been published in America and England on the teaching of 
mathematics to engineers at all levels. It is suggested that the Section of Mathematics 
of the Indian Science (/ongross in collaboration with the Sections of Statistics and Engine¬ 
ering should sot up a siib^commitioo to study this jnoblem and submit its rei>ort at the 
next session. It can consider both the topics and the standard to which mathematics 
be taught at all levels in Engiiiooring institutions. Particular attention may bo paid 
to the x^art it should play in high grndo technological institut ions whore research will play 
a dominant rolo. 

2. Du. A. K. Gayem (Kharagjmr) ; Teackiiuj of Statistics in Texhnological 
and Engincerm^ lastitules. 

Statistics of a st)ecial kind is important for many professions and should find 
adequate in toaohing programmes of Universities and Tedmologiral or Engineering 

Institutes. Mathematics and Mechanics remain as (wer to bo essential prerequisites 
for students of Engineering So!en(*os. Eut time has come now when want of teachers 
in Statistical theory in any technologiciil institute will bc» considered as much on anomaly 
as tho absence of tetvehing arrangoments for mathematics and mechanics. Rapid deve¬ 
lopments are taking place in statistics and its application in quantitative experiments 
of general sciences mid engineering. Many fjhyflical an<l chemical theories aro basically 
statistical. Theory of xjrobahility an<l statistics is >>eing applied in routine control and 
factory oiierations. Sooner or in his care»-»r a sciemtist or Kesearch Engineer is al¬ 

most certain to feel for tho need of use of statistical metliods and it is good that lie should 
adopt tho right roach IVom tho start than to wait until later years. Earlier intro¬ 
duction to statistics iu tho curriculum of studios in CV^llogerj of Sciences and Engineering 
would as such j^rove to l)o highly hoiieficial. Suitable courses for various fields of ajipli- 
oations may bo offennl in places such as technologi<'al institutes. It should however 
be noted that not many of tho students will become jiractising statisticians and the aim 
should therefore bo to teach stu<louts to recognise a statistical problem in the given 
field of application, to know what kind of solution is possible and to imderstond tho 
solutions. There will be room for lessons in statisti(‘S as an ‘option’ and this is in lino with 
tho dovolopmonts that are taking place. Some fuiidaiiioiitals of Probability and Statis¬ 
tics should however bo taught along with the comx)ulHory courses of mathematics. In 
other coimiries attempts are being made for the introduction of suitable syllabi for 
statistics in vocational training centers and oven in the top classes of Grammar schools. 

3. Sbi a. K. CuAiTDHURr (Kharagpur) : Courae in Statiatical QualUy 
Control in Technogical ISducation. 

In this age of Industrialisation and development tho methods of statistical quality 

• t 

control are found to bo indispensible tools in tho hands of engineers and industrial 
workers. The statistical quality-control methods are comprised of the different techni¬ 
ques of ^plied statistics and the theory of probabitity—especially as applied to industry 
in all its three phases of Research, production and Inspection. It has been decisively 
established in U.S.A., UK. and other countries that the techniques of Statistical Quality- 
Control provide almost sure guide in matters of policies of production and management 
towards the most efficient and economic production with improvement in quality at 
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lowor cost. Duo to those reasons, it. i.s being strongly foH that engineers may lie bo 
coruioetod witli rosoarcli or production or inaiiagoiuout Hhoiild be throughly aetpiainted 
with the most iTnj)ortant principles of applied Statistics and probability with special 
refoieiiec to their j>iacdical appheat ions. Tins can bo achioved hy introducing f',ouiftM?s in 
‘SStatislical Quality-C’oiitror methods in the (‘urriculum of stiidy for a Bachelor's dt^groe 
of KugiueeriiLg, the Hyllahji being suitably orienie<l to meet the special need of the country. 
Proptn* porsunnol for tins [)Urj30se should also be raist^d by selecting a band of j)eopU^ 
with proper outlook and giving them intonsivc training in suitable Industries and organi¬ 
sations at home and alu’oiid so tluit they <*.an be entrusted with teaching in this branch 
in technological Institutes. 

4, Dr. V. r, V'f.nkataciiaki (Hyderubad-Dn) : 

It IS pro])osed to deal with the following aspects. 

1. Relationslii]) hotv^eeii TVlatheniati(*a.l con<‘epts ami T<3ngmoering jiroblenis, 

2. inipor-tanco of approximations in the jimctical solutions of Knginceriiig 
IVolilerus. 

3. Non-linear proliltMUs in the Engineering Science. 

6. Dr. C. V ra^jAD (lioorki) ; Matkcmaiicis for a Post-<jradnate r.our.'n- in 
Emjinverboj. 

A post-graduate i^oiirsii in engineering should equip the student for understanding 
advanced work being don(5 in any special branch and for further research. As such 
H knowledge of higher Mat hematics becomes osseut lal. For examj^li^, a knowledge of 
functions like lli'sst*] or Eogeudn^, hoIu! ion of more? coiTimon jiart ial elitferential equa¬ 
tions, tlioory of coinpk?x niimb<»rs, etc. should form a pari of the Mathomatics syllabus 
in a ])OHi-graduate c.<nii'se. In how much detail they are done will have to dejiond 
upon the time availabk'. 

Besides this general course, a sficcial duty of tlie matheinaticul theory involved in 
tlie particular liourse sliould be made. Thus for a course in atiaictiiros relevant portions 
from the theory of olnstjcity may bo done. 

6. Prof. B. D. Prai (Xcw Delhi) : Teaching of Mathematics and Statistics 
in Engineering Jnstitulcs. 

It is necessary tliat >1 iglusr Mathematics should bo taught to all Engineering St udonts 
who mtond to Bpocialiso in any particular branch of Engineering. Tt is not necessary 
that students of ordinary courses should kvirn Higher Mathematics which should be 
taught by teachers of subjects in which it is needed for specialised courses and research 
problems. The personnel available in our country for research in Engineering subjects 
is very meagre and something should be done to produce research students oven if it 
is by introducing subjects of Statistics and Higher Mathematics. 

7. Dr. K. C. Cjiakko (Aligarh) : 

The existing syllahusos in Engineering and other subjects in Engineering Insti¬ 
tutions cover too wide a ground and are not specially helpful for research or postgraduate 
work. These have to bo considerably curtailed in order to introduce the new principles 
of mathematics and other basic knowledge required for future Engineers. It is not at 
present possible to provide entirely now batch of research Engineers starting from tlie 
Intermediate Arts or Scionoo stondeurd because of the cost. It is more praotioable to 
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train the best of the en^cineering graduates from existing Engineering Colleges by putting 
them in a few post graduate institutions under well qualified teachers. 

8. Dr. vS. V. Chandbashekhar Aiya (Poona). 

1. Make students mathematically minded 

2. Dovolop art of thinking 

3. Examples from actual engineering problem, 

4. Noi^d to teach limitation of mathoniati<?s and use of approximations 

ii. Postgraduate teaching to bo done by tutorials & dis<‘Ussion 

0. MathcMiiaties taught must bo actually used in tlio leacdiing of engineering. 

Engineers & Mathoniatioians must moot and discuss each other’s problems, 

9. Prof. A. M. iSENi;upTA (Howrah): Teaching of Mathematics inEngineer- 
ing fnstitutions, 

1 want to say a fiiw words about the defects in the Mutheinatical training of the 
students of Engiriooring in our country. This in mainly due to the d<'foots prevalent 
ill the syllabus of Mathematics for Engineer.s. The syllabus of Mathc^iuatics, oven 
now, is more or loss the same as that followed during the British rule. That syllabus 
is usually franu'd witliout any reference to actual lU'eds and intei-est iu the subject of 
the Engineering students, the result is that the Htudonts lack the knowledge and grasp 
of fundamental principles, whicli knowledge is essential for the cultivation of construc- 
th e and inde^iendimt thinking as also of the a)>iUty to tackle practic*al engineering prob¬ 
lems. 

As regards the needs and interest—an F^ugint^er is interested primarily in the appli¬ 
cation of MatheTimtica to the solution of probleans. Ho wants to know liow each piece 
of mathematical theory can be utilized in his work. And so the Engineers' approach 
bo a iiialhemaiical concept or theory is difforoiii from that of the niatlioniaticians. 
Further an Engineer is often interested in un approxininte solution of his proF:ilom, 
specially when exact solution is complii'ated. 

As regards needs—with tlio rapid a^ivancement of onginoering sciences, the com¬ 
plexity in engineering problems is growing faster —complexity arises from the necessity 
of including more and more factors in the soluti<ms. (^onse<[uontly use of mathematics 
in Engineering has increased to a ireniondously great rjxtent. There is few funilamental 
concept or theory of matheniaticu which has not the demand or wliich is not needed by 
Engineers to be used in tlio development of one or other of the various engineering 
sciences. Hut then, wo cannot include everything in our curriculum. 

We must bear in mind the limitation of available time. 

Tho development of reasoning power requires time. Fur1lK?i% in our country, even now, 
in Engineering Institutions mathematics is generally considered a side subject and use 
of mathematics is looked upon as a tool. Even distinction is inaclo in the cadre of a 
teacher of fnathi^matios and physics (non-4;^chnical subject s) and a toacVier of engineer¬ 
ing (technical subjocts). While in scientifically advanced and industrially developed 
countries—to quote from tho official register of Harvard University “the border line 
between the engineer an applied scientist is becoming dimmed”. 

With the interest and needs of engineering students as also the limitations of tho 
available time constantly in mind, it is high time, though late, to chalk out a course of 
mathematics on the ba4sis of a reasonable number of fundamental principles having broad 
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and wido applications in onginooring sciences and with emphasis on the technique of 
application rather than on the mathoniatical theory. 

Before I coiiclu^lo, 1 like to note that no emphasis is laid in our country on the 
various uiirrierical inothotis of solving ougineoring problems. That is, the strong-arm 
method, as it is toriuofl by Dril Picjkott, one of the Guest Professors from Wisconsin 
University, as it provides broafl and wido aj^plication an<l offer groat facilities for fleal- 
ing with the now coinplc^xitios in prjiclical onginoering problems which are in practice 
set by situations, machines and nature. 

t^inally, we must not forgot that we arc in a tlifforont era. And to quote from 
Harvard University orticial register ‘*An Engineering cuiTiculum should centre on the 
imparting of broad and widely applicable jirinciplos of analysis and synthesis. 

10. T)r. AL.FRj:r> O. jNar.nsoLb (IT.R.A.) : Teaching of Math 9 matics for 
En/jiveers at the California Institute of Technology. 

At Caltech we roeuive ttie incoming student at about the level of your matricula¬ 
tion, that is at tlio ago of 1(1 or 17 years. Ju the following 4 years, then, wo can not 
hope to produce a finished professional engineer, or even a journeyman. The best we 
can hope to do is to produce an apprentice with a good kit of tools. Mathematics is 
fundamental in the kit ond we rexjuiro the following of all our engineering students: 

I St and 2nd year: (taught in math, dept.) Uiffoiwitial and Integral Calculus, 
Analysis an<l Ordinary Uiflbrential Equations, 

3rd year: (taught in engineering dopt.) Vector analysis witli application to fluid 
flow, heat flow and electrostatics. Ordinary differential equations with series solu¬ 
tions, bovmtltiry value problems and Ortliogonal functions, Bessel fimciions, Fourier 
series, Lagendro j^olynomials. 'Those are all siibsequontly applied to Iho solution of 
partial differential equations of physics, such as vibration of string, beam or membrane, 
fluid flow, heat flow, stiil drying and consolidation. 

In the last term of the 3rd year the student can select betw’^een complex variable 
and statistics. Wo feel statistics is important especially for the civil engineer in con¬ 
nection with hydrology problems of rainfall and flood frequency analyses. 

11. Prof. M. K. Ganouli (Poona) : 

The speaker attempted to focus attention as to how Mathematics and Statistics 
come as an aid for solving various engineering problems. Generally before recommend¬ 
ing any unconventional designs in any engineering problems the performance of tho 
proposed design is inve^stiguted by different experimental techniques. Tho techniques 
have got certain merits and demerits and it is always found desirable in such cases to 
make an analytical approach for a complete solution, if possible, which in turn greatly 
increases confidence in the results. Though on many occasions tho exact solution of 
the many unknowns involved in tho problems cannot be obtained but a very good 
approximation of tho same will generally bo available. Statistics as a science of approxi, 
mat ion steps in here to render help. 

With the help of certain illustration, speaker demonstrated how and when these 
approximations can be made. Numerical analysis as a powerful tool was thus shown 
nocessaiy for every day working of tho engineers and it is to bo hoped, the speaker, 
remarked this particular branch of mathematics and statistics will find a prominent 
place in tHe teaching syllabus for tho engineering ooursOt 



SECTION OF STATISTICS 
Chairman : Dr. V. G. Panse (New Delhi) 

Problems of Co-Ordination of Statistical Activities 

1. P- V. SuKHATE (New Delhi) 

1. Dr. P. V. SuKiiATME (New Delhi) opened the syinposivmi by referring to how 
coordination is efifoctod in the U.N. syatem of ofiioial Statistics. Ho surveyed the pre¬ 
sent state of co-ordination in India and discussed the various problems it has raised. 
He also referred to co-ordination in research in mathematical and applied statistics. 
In the course of his speech ho made the following points. 

(a) The U.N. system is a decentralised system in which the specialised agencies 
collect statistics in thoir respective fields from member nations. 

(b) Co-ordination is confined to the work of standardising concepts and defini¬ 
tions and is the responsibility of the specialised agencies in their respective 
fields. 

(o) Co-ordination among the specialised agencies is brought about ttirough a 
Committee on co-ordination whose Chairman is the Director of the U.N. 
statistical office. It is confined to collecting statistics not collected by the 
specialised agencies and publishing an abstract covering all fields. 

(d) The application of the U.N. statistical system to conditions in India needs 
modification to bring it in lino with the federal structure of the Government 
and the division of responsibilities between the centre and the states. 

(e) Indian system is going through largo and rapid changes. It is decentralised 
at the centre. Co-ordination is brought about by C.S.O. (Central Statistical 
Organisation) & N.S.S. (National Sample Survey). 

(f) The field of co-ordination of C.S.O. extends to (i) vetting proposals from 
Ministries and (ii) publication of an overall abstract of statistics; but it is 
believed that it will bo further extended to cover other fields like recruitment^ 
trainings advising state Governments etc. 

(g) Co-ordination to be clToctive requires impersonal, impartial and humble atti¬ 
tude. It is therefore important for tho CSO to avoid giving impression that 
it is a controlling body sitting in judgement as it wore on tho proposals of tho 
Ministries. CSO must also not be a competing office. Those requirements 
are best met if the responsibility for co-ordination in individual fields is as 
in the U.N. system left to the Ministries concerned to be carried out in con¬ 
sultation with the states and simultaneous consultation with the CSO, 

(h) The N.S.S. constitutes another co-ordinating machinery at the centre. It 
is set up to collect statistics from the primary source in all fields on a conti¬ 
nuing basis. It means that the states* responsibility of collecting statistics 
from the primary source, even in the field of current statistics is being dupli¬ 
cated by the centre. 

(i) The control at present exoercised over the Ministries by the CSO and the en- 
oroaohment of NSS on the primary function of the states are a pointer to a 
swing in favour of strong centralisation. 
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(i) Tn giving considomtion ir ro^v^irch HtatintioH, it is irnporianl to i-oeognise that 
statistical inotho(j is a tool and cannot bo divorced from its field of application. 
Thus research stat istics in agriculture must be the field of the I.C.A.R. 

(k) There is an iirgc'nt need to work out the requiroinents in terms of men and 
money, of rcH(»arc‘h sttitisticH, for the centre and its counter-parts ir the stotos. 
There is of rouiso 1C Alt statistics branch to co-ordinate statistics in agricub 
turnl research but the money spent is nogligiblo. There is need for a similar 
organisatjon, attached to CSIK. 

(l) Kc'search in matlieiuatical statisti<‘s is the furuition of the Universities but 
httl4> has been done to co-ordinato iludr activities. 

(m) R(^search and training in a])|>[iod statistics seems, with exception of agri¬ 
culture, all centralised jn one Institute. There is therefore a danger that other 

Institutes may not gel- resources to develop. 

(n) Co-or<iination presumes fair distribution and dcioentralisation of work. The 
I>ro])leiii is basic and debated with heat every when'. Its solution dc^nands 
vigilance on the? part of statisticians at ail time* 

2. Dll. K. S. H\o (Bomlmy) 

Tho main demand for collection and i^rest'ntation of data is for aiding delusions 
arising in economic policy and planning. The decisions may bo tliosi^ of individuals, 
corporate bodies or governments, central and state. The best decision in any ease 
di^pends on tht^ extent of operational fnuMlom available to the decision making body. 
The fiaiuo work within which such freedom is available changes from time to tiiiK'. 
It is u ixjculiarity of the economic ])henomena that- while the frame work influences the 
best decision, tho decision taken again influences the frame, ^fhe state of an cjconomy, 
for exampl(\ determines tlio ocorioinio jioliey of the govi'rnment and the policy 
adopted influeiK^es tho state of tho economy. 

For making a decision it is not necessary that details about all iho minuio aspeetH 
of the frame should bo known. Since economic variables are higlily interrelated, in tho 
presence of a fow relevant factors others provide no appreciable I'xx^lanaiion, Tl is 
therefore a fortunate cmunnstance in quantitative economics that a study of a few' 
rolovani v'ariables constitutes almost a study of the entire frame within which a decision 
is to he made. Bui since these variables are intciTclatcd, the ilecision is to be based on 
a iriotfol which recogni.ses explicitly the intt'rrelatod nature of tlio variables. Any 
neglect of this precaution does not lead to an optimal decision. 

The estimation and use of economic models for economic policy depend on the 
approximation permitted in the closeness of fit required between a model and data and 
and on tho techniques of statistical inference available. It is with the helj3 of such 
techniques that we can identify an optimal decision. 

If the economic decisions at a time or sequence of time points of the central govern¬ 
ment or of state governments, for example, are unco-ordinatod, each decision may be 
identifled as the best both from the point of the specification and estimation of tho 
model ustul. But taken together they neod not represent the best set of optimal deci¬ 
sions. On the other band they may be inutiially contradictory to one another. This 
will arise because of lock of indopedonoe between tho frames within which decisions are 
made and between the statistical tests used for identifying optimal decisions within 
each sector. 
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Economic design: From the forogoing it is ovidont that there must be a com- 
preheiiHivo economic design for the collection, analysis and intorpretation of data to 
moot the needs of a coordinated economic policy. 

An e(5onomic design depends essentially on the objectix^es of economic policy, 
targets of economic y^olicy lead to a sc3an:h of instminorits for attaining thorn. A study of 
the interrulationHhi[)H }>otwo(m targels and instruments is in terms of ccoiiomie models. 
They must he foi-mulaled ni a form identifiable by actual <lata. Tha study of modola 
(jan b(3 made la terms of only data tliat aro available or can bo collc'c^ird. The form in 
which the <iatu are to bt^ colloctf'd is dt?tormaied by the form in which tluj models are 
required, it is thus ultimately the olijectivos of economic pointy and o(;ononnc deci- 
cisons ui giMieraJ liiat deteniimo the ct'onomic'. design for the collection, and use of data. 

Statistical design: While the nature of <laia to be oollocic<^i is a matter for economic 
design, the extemt to which they should bo collected and the method of colloction is a 
matter for statistical design. Whether they sliould be collected in the form of time 
scries or whether they slimild relate to one interval of time or ^vhother they should bo 
colleetod by couiplote enumeration or by sanipiing arid if so by what procedure of sampb 
hig and size of sample, are all matters for statistical design. Statistical design depends 
on the Statistical iccliniqiwjs of coJIection and iiitcrpretation and the precision with 
which the stat.isti(*al lechuMpies enable the mcasuremoJit of oconomic ndation with the 
existing machinery for economic adinuiistration of the country. 


3. l)n. A, H. Skn (Lucknou) 

'IMio real problem of eo-ordiuatioii of statistical iu*tivities arises ui decentralised 
statistical systians. Tlu^ main fimcticm of a co-orilinaling agimcx' is to develop a certain 
degree uniformity and l omparability in concepts and terminology in the rlifferent 
subject) Inatter fitdds willi a viow^ to iru rijasc the over-all eflicieiicy of the deceuti’alised 
statistical systems. 

Some of the specific functions of a central co-ordmating agency were outlined and 
satisfaction exprcssiul at tlie progress imule m tins direction at the two doiiit Cbiifor* 
oneos of (.ential and State Statisticians ludd in New JJcllii during 1951 ami 1953. A 
reaourch unit m oacli State and at the Centro similar to the Indian ('Council of agri¬ 
cultural Itesearch is needed for proper co-ordination of research in connection with 
planning and conduct of surveys. 

The functJori.s of a co-ordinating agency should be i-estrictod to co-onhnalion of 
statistical activities only and the agtuicy should not liavo admiiiistrativi) control over 
the statistical ofiices of the decentralised systems. Tlic speaker warned against the 
danger of reducing the standard of IStalo statistics for the sake of All India comparabi¬ 
lity. 

4. Db. P. K. Bose (Calcutta) 

Statistical activities aro mainly of three types—(1) compilation of data, (2) use of 
statistics as a tool and (3) teaching and research. Co-ordination in its proper sense 
should be offefitod at each level. Some progress has boon made in this <lirection sofar 
as ewstivities of first type art) concerned, by the establishnioni of the Central Statistical 
Organisation, and also a little at the second level, e.g. soiiio uniformity of agricultural 
experimental designs aiul analysis has been achieved by the I.C.A.R. There is, however, 
praotioally no co-ordination in teaching and research and the need is urgent that stan- 
dcbrdisation of and courses of study be taken up. It is important to note that 
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the tendency for centralisation and monopolisation is harmful to any effective scheme 
for oo-ordiiiation. 

6. Bodidea tho abovo speakers, Drs. D. V, Kajlakshanam, N. K. Boso, A. K. Gayen 

and Messrs T. Ghosh, K. C. Basack and K. O. Chanda also participated in the discussion. 

#> 

6- Tn (concluding the discussion, the Chainnan remarked that the need for co¬ 
ordination was agr(5ed on all hands. The problem was how to achieve it. Any scheme 
for co-ordination that is irnpost^d from the top is not likely to succeed, but what is needed 
is a co-operative ait liude and development of healthy conventions as one goes ahead. 
As an example of co-ordinated efforts he cited the Farm Management Surveys under the 
Planning Commission where the State organisations worked independently, but they 
mot togetlier to formulate a uniform programme of work, to discuss the progress made 
and BO on. He further obsorved that in the initial stages of co-ordination some dupli¬ 
cation of work might be allowed, and this might be put to advantage by trying to ex¬ 
tract that amount of information wliich is revealed only from the comparison of the 
different results. He also emphasized the need of co-ordination in Universities. He 
suggested that the University Departments of Statistics should attach to themselves 
some branches of applied work, which would help directing their study and research to 
practical problems. 


Demograpliic Problems 

1. Dr. U. S. Nair (Travancoro) 

Op 0 n<Hl tho discussion. Ho defined the scope of demography as comprising not 
merely statistics of births, deaths, etc. depicting the condition of tho population but 
covering all things relating to social, economic and cultural activities of different groups 
of people in the population. Accordingly problems of demography may bo studied under 
four broiul heads: growth, distribution, social a.sj)ect 8 and cultural aspects. He confined 
hirnsolf to discussion of problem of growth so far as hia state, Travancore was eoncornod. 
But ho presumed that the points ho would make out would have a wider field of appli¬ 
cability. In order to study growth of population one must have statistics of births, 
deaths and migration besides a census of population. In India, and particularly in his 
own state, birth and death registers are very inadequate, and there was need for collect¬ 
ing such data by sample survey. Then Dr. Nair referred to one result coming out of 
the analysis of birth statistics, namely that number of first bom children to mothers 
with ages abovo twenty was considerably loss than to mothers aged less than 20 years. 
This seems to suggest that inesroaso in tho age of marriage to twenty may have signi¬ 
ficant effect on population control. Ho next discussed the result of analysing the number 
of births recorded for mothers who take fish and those who do not take fish. The conoluo 
gion appears to be that fish-eating (and perhaps protein intake in general) has the 
effect of increasing the rate of reproduction. 

2. Prof. N. K. Bose (Calcutta) 

Anthropologists realiso the great need of more intimate co-operation with Statisti¬ 
cians. 

There are various productive organisations prevalent in different parts of India 
to-day: himting and collecting with axe cultivation; agriculture by moons of the plough 
for local consumption coupled with village industries run by human or animal power, 
commercialized agriculture coupled with mill industries, and so on. It would help an* 
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thropologists immensely if demographers could find out the carrying capacity of each 
system of production per squaro mile of land, taking a certain standard of living os the 
oominon point of reference. 

A word of caution is needed here. When it is claimed that the present industrial 
system supports more people per square mile at a high standard, this is often calculated 
on the basis of the area of rosidenr.e (or occupied area). Actually such a group may draw 
thoir x'oquiroinonia from vast atrotclies of land like Africa, Argentina or Australia. While 
calculating the carrying capacity, it is imperative that those additional areas should 
al.so be taken into a<loquate consideration. 

Wci know little about the net vispriKluctive indexes of various strands of the Indian 
population. It is usual to liiiu]) together all classes in India wliilo calculating things 
like average expectancy of life and .so on. It is suggested that tho different strands of 
the Intlian popubbtion should ho troato<l separately for siioVi purpo.ses. In this prelimi¬ 
nary analysis of tho poj)ubition, anthrtipologists can bo of some sorvico to domographcrs. 

With rt^garJ to the question of birth-control, attention may bo drawn to tho work 
of HJr. S. N. SanyaJ (CVih utia) as well as of others in connticlion with the oral adminis¬ 
tration of eithov compounds which are anti-vitamin K in thoir function, or wliich physio¬ 
logically interfere with llio reproductive cycle in tho human organism. The hypothesis 
of Do Castro t)iat a high [irotein intake redutjt^s tho rate of reproduction, as in the Scandi¬ 
navian Countries in comparison with Korinosa for instance, needs careful examination 
in this connection. 

Wliilo calculating tho roprodu(‘tivo index again. Professor Nair has divided tho 
women of Travanooro-Cochin on tho basis of tho decimal systom into several ago-grados. 
It IS suggested tluit tho ago at whiclj girls attain pulnaty, as well as tho ago at which 
rnonopauso sots in bo taken into consideration while classifying subjects into age-grade 
for purpos€?s of reproductive life. For this vanes from one grouj> to another, and may 
also vary within the same group m course of time if habits of life change in a signifi¬ 
cant manner. 

3. Mr. K. C. Basack (Calcutta) 

Gxprossed tho viow tliat high birth-rato and rapi<i growth of population shotild 
not cause anxiety to Indian demographorfl. Ho pointed out that in its earlier stages 
industrialization in U.K. aocoiinteci for sometliing like 15% population growth and 
further reduction of mortality. Ho said that oven in India to-day Ihore wore some re¬ 
gions where there was dearth of i.)opulation for cultivation. He felt that in view of the 
Devolopmont programmo there was no need of reducing population in India. 

4. Dr. V. G. Pansb (Delhi) 

In explaining a point raised by the previous speakers, referred to the limitations of 
sample survey and census data in supplying certain typos of information. As for 
example, if one has to study whether fish-eating has any effect on tho reproduction rat^, 
t.hia information can bo had only from controlled experiments with fish-eating and non- 
fish^eating populations, ihoi'eby eliminating all other major factors likely to affect 
reproduction. 

6. Besides the above speakers, Messrs M. V. Jambhunathan and Sundararajan 
also took part in the discussion. 

6. The Chairman concluded tho discussion by making out the following points: 
G) Statistics was greatly needed in sociological studies 2) Anthropologists who conduct 

6 
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study over bulhII groups of people oan throw much light on demographic problems 
and 3) tho problem of population control is to bo considered non-politically for Indian 
conditions. 

Statistical Method in Genetics and plant Breeding 

1, Mii. V. N. Amble (Now DoJhL) 

Opened thu ^liMcussion. lie; said that ^ipplications of statistics to tho study 
of inheritaiutn of itutivc' rharaetta's la auiinals and to tho planning of aninuil brood¬ 

ing prograriiiue.^ ]ia\ i' Ikmui, iii Iritlia as oLsovvhoro, fewer and much more ri^coiit than in 
plants, it js only in tlie last low yi'ars that at some of tlie State livestock fainis work 
is in progress on systematic to progeny tost tho series and make soloctioii on an 

objootivt> basis. In tho I.U.A.U., siuflics of avadable data at niajf)r livc'stoek farms 
portauiing to hriHMlnig lin.vo hccai taken up with a view to making a- f|uatitativo v)va- 
luatioii of the polu-y of }>i‘4‘tMling that was fullouod find its consoqiienoes. Such studios 
liolp in gnung guidanoo to the planning al future brooding iirograinmes anil in assessing 
tho sitnatiou in rospoc.t of the gnuf'tics of th(* particular traits studn^d. They are at 
tho same time i»l value in jiroviding llu' ino-it etfecth'o evidence to bring homo to tho 
breeders^ the n('C*l for planning and for a proiior api^raisal of tho jirogross of work. 

Problems m animal bri'ednig aie far more complex than in plant brooding for a 
nuiiibor of reasons. Selfing, the closest form of inbreoding, w'hich is so powerful a pro- 
coduro in many [ilarits such us wlioat m quickly cibtaiiiing a so-called “*piiro-bre<l’ strain, 
IS out of (piestioji with auimais. In animals we have to deal with tho more coiiijilicatcMl 
probhniis of biparonlal proginiii^s. In largo animals morcovi'r tho rale of reproduction 
is low find some of the characters of major tjconomio importance siicdi as milk production 
are sox-lirnited. All those add to tlin complexities of the problems. 

Any programme of breorling involves two slops: (i) tho Holootion of individuals to 
bo used as parents and (ii) tbo choice of tho mating system. 8eJootion is tho most im¬ 
portant fon^o in c.hunging the frequency of a gone in a j^otmlation and in thereby inorcas- 
iiig tho fav ourable genotypes. Tho mating gysteiii, while not affecting the gene frequency 
in the absoni'o of selection, changes the proportions of different genotypes in tho 
population and [lermits more, or less, offeotivo scope for selection. Statistical considoru- 
tions and methods plav" an important role in tho correct choice in respc^ct of both these 
components of a brooding plan and in evahiatmg the consequences of the adoption of 
any plan. 

Selection can bo offoc.tivc^ in bringing about a change in tho average value of a popu¬ 
lation in respect of a trait only when genetic variation for that trait exists in the unse- 
loctod population. It bi'comes extremely important therefore to assess the genetic 
v^ariation existent in a population.Secondly, selection in such a population will be effec¬ 
tive in bringing about inqirovoment to the extent it is made for genetic or real breeding 
value of the individuals. On tho other hand, selection has necessarily to be based on 
phenotypic or observed values. The criterion or index for selection has to bo therefore 
so chosen that it is correlated to a maximum extent with the genetic value of the 
individual. 

A statistical comparison of the average performance of the progeny with that of 
their own dams may bo soon to be a test of whether the siro used was genetically of a 
potentiality superior to tho average of tho dams used. An estimate of the breeding 
value of the sire or tho sire index may also bo calculated from the same data. The for- 
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mulation of such an index, estimation of tho standard error of the estimated index, 
possible corrections for herd to herd variations etc. and finally the combination of in¬ 
formation from the pedigree records, records of sibs and other collateral relatives and 
from the progeny into an overall index, aro all problems in which statistics is involved. 

Tlie data which furnish tlio progeny testing of the sires also enable us to obtain a 
rough estimate of horitability. Tlie choice among alternative? na^tliods of estimation 
such as rogrossion of daughters on dams and half*sib correlation, tlie possible corrections 
for environmental correlations and for the mating Bysi-eni, the manner of dealing with 
tho records of more than one daughter por dam, and more than a single recortl per animal, 
such as several lactation records, are again problems for the application of statistical 
theory. 

With tho available information on tho relatives worth of sires and the approximate 
extent of genetic variation in the pai^mt generation, the stage is sot for tho next phase of 
the broo<ling plan. What should be tho rigour of selection among the males an<l among 
tho females? What shouhl bo system of mating to bo adofiUid? W’bich policy of 
select Lon "'Select ion at whiit stage, and at each stage at what intensity, and based 
on what criterion—would bo the rntist c'fliciont and economic.? The answer will obviously 
depend u})on tho gotiotic gains to bo expected and tho (iost of niaintenanco correspond¬ 
ing to each policy. Solution to those probleitis can bo atl^empted only with the aid of 
diverse tools of statistical science. 

Finally, tho most important question of all, viz., what should bo tho overall pattern 
of tho breeding plan depends for its answer on tho unravelling of st^rne of the ouisiand- 
mg problems in statistics of g(aieti(*s. These aro to ])ut briefly : det( 3 ction and estimation 
of th<4 inagnitiido of variation due to gone inttM‘aciions or epistatio variations; dote»ction 
and estimation of the extent <;f ovcrdoniinauce or .superduminancG as distrnc.t from 
incomplete or comploto dominance; and the estimation of tho intera.»*tiou Ixdweon here¬ 
dity and environment. If epistatio variation were important, some sort of line-breeding 
programme aimed at obtaining the optimum combination of homozygous phases of 
tlie factors involved might be host. On the other hand, if overdomiaaius.' wore present, 
some such programme as reciimmt selection on the basis of combining ability with a 
tester cross or reciprocal recurrent selection may useful. Tf interttetion between here¬ 
dity and environment were high, it would be necessary 1o t'volve distinct breeds for 
difTorent ecological niches. Wo could ox])cet to olitniu answers to those questions in 
breeding only with further and intensive applications of statistical theory to animal 
genetics, 

2. Dr. S. S. Pbabhtj (Izatnagar) 

Dr. Panse in his presidential address had correctly jDointed out that rapid headway 
made in the application of statistical methodology to genetics in foreign coimtries is to 
a largo extent duo to tho existence of flourishing departments of genetics there. In 
India, on the other hand, we are still in tho formative period: the need for separate chairs 
in Genetics at the Universities though felt, has not yoat taken shape. WTiilo this is the 
position in genetics, in statistics we have established schools of thought. There is no 
doubt that much can be achieved through a healthy co-operation between tho statisti- 
oians on tho one hand and the animal husbandry workers on the other. Statisti¬ 
cians would be particularly useful to the animal workers at tho planning stage and later 
in interpretations of the results, while tho animal husbimdry workers could keep the 
statisticians abreast with the peculiar nature of tho problems they hod to tackle and 
assist them in evolving suitable tools. 
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Mr. Ainhlo has covorod moRt of tlio ground in animal husbandry whoro statistics 
could bo profitably ompioyod. Ho has also doscribed some of the methods in detail. 
I would confine my romarks to tho special j)robleinH that one encounters while trying 
to apply statistical methods d^noloiiod largely from plant experimentation to |>robloms 
in animal breeding. lTnlik<‘ in |)hiritH tho ostimates of an economic character in animals 
have to bo ov'aluiitc<l through rerxjrH sprcunl over days, months and ovc-n years. Thus 
while yield of gi’ains for example is obtained in one observation in plants, milk yield in 
aniinals for instance ih spread over days, lactations and yi'arfl of i)ruductivo life of an 
animal. This makes the effect of env^ironment a major factor in their cases. When 
we consider that tlie inothods of irumagtaneiit and animal hiisbajulry ]^ractico.s also 
largely affect yields in animals, the problem becomes still more complicated. In India, 
with our variety of managerial practices, ilitf'ermg c^limatu; conditionR and breeds, it 
would bo clear that environment is bound to exert an enormous influence on yield data 
of animals, ft would lherofi>re bt> nec;essH.ry not only to find a suitahliJ statistical yard¬ 
stick to corr<M5tly estimate tho various economical traits which one would like to study, 
but also HOfiarately find their n^lative heritability under the special conditions mot 
with here. Tho need for such studies was clearly rocognisefl by the FAO conforece 
that met at I^ucknovv in 11)50 to consider tht^ problems of brecMling liv(*stock un<ler troyiical 
and sub tropical conditione. Since ^?est of inaintninmg animals is an acjiite ]'rnblom in 
any studies relating to miimals a suggestion veas t]iro\Mi tliat possibly the facilities 
existing at the Key Villages started under tho first Five Year plan might be profitably 
explored. An organised ulfort at this stage to see tfiatf the recoids kept at the.se centres 
fulfill tho minitniiin statistical requircMiieiiLs, may in course of years produce valuable 
information that could })0 utilisofl in evolving suitable statistical tools and m answering 
many problems facing the animal husbandr^^ workers in Imlia to-day. 

Finally, tlio lack of co-operation which is apparent but not real, liotween the slatis- 
ticians and tho annual breeders Avas ascribed to lack of understanding of each others’ 
backgrounds and terminology. Tho language nrnjiloyed by the statisticians is at timcjs 
obscure to tho exporimonter, wliile tho details of the experiment itself and its finer aspocis 
are not readily understood by the statist iciuns. An undorstanding of each others’ 
“language” will pave tho way for a healthy co-operation in tho solution of tho nuinoroua 
problems that an animal husbandry worker has to face in India to day. 

3. Mb. S. D. BoKrL(Tndor) 

Apart from genetic variability, factors such as tho number of gone pairs segregating, 
amount of environmental variability etc. are of importance to the progress by selection 
in which a pltuit breeder is inberestiHi. Tlie effect of environmental variability on pro¬ 
gress by selection is seen from tho following figures of advance obtained theoretically 
by 10% selection in a solfftadilizod F plant population roprosonted by genetic models 
consisting of 2, 8 & 32 equal factors without dominance producing unit genetic variance 
in F , for various ratios of genetic & environm(3ntal variabilities. 

No. of Ratio of genetic^and onvironiiiontal variabilities 

fiud/Ors ; • 

factors 1:4 3:4 6 :’4 

2 0.779 1.138 1.298 

8 0.783 1.147 1.306 

32 0.784 1.148 1.308 

Hence while judging materials for selection the plant breezier should estimate 
the amount of environmental as well as genetic components of observed variation. 

It will also be noted from the results that the number of fisotors se^ms to have a 
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very small effect on the immediate progress by selection. However it is known to bo 
important form the point of view of continued aolcction. This number can bo conveni¬ 
ently estimated by method given by Dr. Pause (Jour. Genetics, 1940). 

4. Mr. J. S. Pruthi (Myson^) 

In any field of scionco, in general, and biological sciences in particular, an able 
statistician iindoubtodly plays a key or pivotal role and has three important contribu¬ 
tions to make, viz. (i) to advise on the general statistical principles underlying the parti- 
oalar assay, (ii) to plnn experimental designs which are likely to give most useful and 
reliable results, (iii) to analyse data so as to make the best use of the entire data collected. 
Before undertaking any tlosigning or planning of any experiment, it is incumbent on the 
pari of the statistician to have a fairly thorough grasp of the technical subject in hand 
and the practical dilliiailtios of the field worker. Thu proper function of a statistician 
in Hciontifio research and technology is, therefore, no longer merely that of analysing 
and ’Summarising largo bodies of experimental data; ho is required to advice on the plan 
and conomy of investigation, in the light of its operational efficiency. 

Further, it is usua]l 3 ^ remarked that the plant breeders confine their studies only 
to physical asyieots like yield of crops, sizxi and shape of individual fruit etc. If at the 
eonelii^ion of these Agri-ciim-hortioultural experiments, the fruits and vc3getabl©s are 
passed on to the next door chemist, physiologist and ti^chnologist, they will be able to 
report on tlio suitability or otherwise of the particular variety of fruit or vegetable from 
their view-y>oint, and this should bo of direct practical interest to the breeder or the 
grower. It is hardly necessary to emphasize tiiat the services of a statistician Mall again 
be needed in each of tliese fields and then the variety of fruit which turns out to be an 
all roimder, whioh is nutritious, and delicious, can stand transport, storage and pro¬ 
cessing, will ceriainly fetch a reasonable y>roniium over other varieties which lack these 
ehuraeters. In a nutHluill, a close collaboration between a yilfuit-breeder, a statistician, 
a nutritionist and a technologist with a thorough understanding of each others’ diffi¬ 
culties and view-fioint, will definitely result in the production of maximum of useful 
and roUable results in the minimum possible time. 

6. Dr. S. Bhadurt (Calcutta) 

In experiments with clover and lucerne grown in test tubes and inoculated with 
suitable strain of Bhizchhim. I ho numbers of nodulos produced and diw weights of tops 
and roots dotorniine the nature of the otToct of symbiosis botwoen the bacteria and the 
legume host plant. The hetorogonoiiy of the data was y:)artiany controlled in the ex¬ 
periment by controlling the conoc'utration of bacteria in the inoculum, volume of the 
media and rates of sowing; but the result may still be vitiated by the jiractifuil difficulty 
in liiuiting the genetical variability of the yjlcmt. Further, heterogeneity rusultH from 
the interaction f>f this plant factor with treatment effects when roplicatcnl factorial 
designs are made 

Distribution of a large amount of data of uniformity trials on numbers of nodules 
and dry weights of plants showed that the population is markedly skew ‘in nature. 

Two varieties of clover plants and ‘ap* wore sown singly or each in association 
with another plant of the same variety or a different one in tost tubes and were in¬ 
oculated with three bacterial strains A1211I1, 211 and fl2. The plant variety V’ 
was known, to give an effective symbiosis with A121111 and 211 and the variety ‘a:’ 
whioh diiferod essentially from '. 7 ’ only on being homozygous for a recessive gene, 
gave an effective symbiosis with A12U11 and inefifoctive symbiosis with 211 . Both 
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variHiea, hoM'ovor, gave nn ineffoofcivo synibioBis with fl2. The experiment was dosignod 
factorially with two variotie.s of f)lant8 in throe combinations of spacing and grown 
in proflt?nc*o of each of the three strains of bacteria in 8 replicatos randomised in blocks. 
Analysis of varianco sliowed that standard errors of nodule numbers and of dry weights 
were 30.01 and 33.88 ]>er cent rospoctivcly of tho gc'neral means. Treatment vari^^cos 
wcTO tested for homogeneity by Jliirtlett'a method to show that there wore n^al differon- 
cnvcH Ik'Iavocsx troatnuMit variaiiees and as such tlie comparison of rnt^ana with pooled 
ostimato of error is incorrect. 

Noii-noi maht 3 " of the data was evident and logarithmic transformation was resorted 
to for elheient comparison of tho Iroatnajiit effects. 


6. I)ri. S. M. kSiKKA (Now Delhi) 

also took part in the discussion, 

7. Dr. T. iS. Raghavan and Dn. S. Govindaswamy (Coimbatoro) 

The inter-relationship betwoon gonoticH and plant brooding has boon emphasised. 
From tho realm of art plant breeding lias iiassoil on to the rtinlm of an tjxaet seionco with 
tho re-diseovery of laws of Mendelian heredity at the turn of the century. In the earlier 
investigations into tlu> field of lierodity, data were gatberoil by methods considered yairely 
genet ieal. With the discovery of the prosenoe of tho genes, tho hereditary units, g^aietics 
liBH come to assume a now eomploxion. Correlation of data obtained by genotical 
procoiluro with ulmervations made by eytologioal ioebnique, has Ijecoino the I’ule in 
present rlny practice. This dual approach ‘'cylo-geiiotios”—involves a sound know- 
li'dge of statistical methods. 

Obviously the mctliods followed in sugarcane brer?ding are of necessity a (^onsequonoo 
of its o-geneti«^al ft'aturos, Tlio fundamental fact to reruombf^r nbout- sugarcane in 
tliis connexion is that as a breeding material, it is different from the other crop plants. 
This, of course, is due to its genotical constitution which in its turn is dependent upon 
its Involution, ft is a highly heterozygous polyploid complex with a largo reserve 
of lethal genoB which especially in the officinanims are responsible for there being practi¬ 
cally no selfcid progeny. It is tho clonal propagation that has made it survive tho 
competition. Tho prostmeo of diploid jiarthenogencHis in most of tho pollen siorilo forms 
adils to Iho complexity. There is thoreforo very little that could bo done for purifying 
sugarcane. Tims inbreeding and jmrelino sc'loction are of no avail in sugarcane breed¬ 
ing. Tho vagaries exhibited by sugarcane as a breeding material and their cytologioal 
basis have been described. Phenomena such fus elimination of chromosomes en bloc, 
somblanco of dosage effect of genes in some crossos and its absence in others, irregular 
phenotypic expression not easily explicable by established eytological causes, tho pre¬ 
sence of some sort of cytoplasmic inheritance in some crosses, non-segregation of parental 
characters due to autosyndetic pairing of the idiroinoeomos—these have been indicated. 
For genetical studios sugarcane is not a favourable material. 

Tho data that have been gathered have been subjected to statistical analysis and 
they have been presented. For instance in some croLses, the reciprocal differences with 
reference to particular characters, have been found to be statistically eigniflcajit indi¬ 
cating tho presence of an inheritance which is based upon an inber-action of the genes 
with tho maternal cytoplasm. This has been found to apply oven in cases where eoo- 
nomic characters like yield and sucrose have been takon into consideration. 
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Some of tho clinractcM’s liko tiller number, height, leaf length and width, appear 
prima facie polymeric in their inheritance. But subjecting the collected data to statis¬ 
tical analysis, it was found that they did not conform to tho exijcotation. 

Similarly when single qualitative characters are taken for gonetioal analysis, it 
was found that they did not conform to their monogenic or digenio inheritance. This 
is according to expec'lution, romoinbering that sugarcane is genetically a highly impure 
material, and tho chances of establishing homo-zygosity are practically nil, owing to 
inherent cyto-gonoticul complications. 

8. Tho Ohairmaii wound up tho discussion by calling attention to some of tho 
points raised by tho provious sfioakors. Ho explained tho usofulnoss of statistical 
applications in plant and animal breeding Irom the point of view of o])tiiuum utiliza¬ 
tion of resources, lie furtlier observed that for fruitful applicaf ion of statistical methods 
•itatisticiaus should know tho firobloins and difficulties of the breeders while tho brooder 
also must bo familiar with tho statistical approach and that mutual undersianding 
hetwoon the two groups of workers was essential for rapid progress in tho task of im- 
prov'in our domestic ijlanla and animals. 
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Ohairmiri ; Du. H. K. Ahundi (Banaras) 

VIII. Molecular Spectra and Molecular Structure 

1. Dk. vS. S, Dhalimattt (Bombay) : Nuclear Magnetic Re.sonance and 
Molecular i^tructure 

Durinp? tho Inst liv'e yoans tho toobniqiio of nooloar njsonanoe Imn ooiisi- 

fk^rabl3' irii[u*ov^or| and IjatS thor<*by rnarln it poHsiliIti t(j attain a very of 

HoriHitivity and rosohitioii. Tlu^ dav(dopniont of v^ory higli preeiHion nurleur induction 
92>ectroninter has iiovv^ a ri'solution hc^ttor than I part in 10^ and with thei use of such 
a high rosolutjon Hpectroniei/or, nu(‘h'ar inagiietie moFuent riionsurninonts hti\'o proved 
in recent years to ho offoctivo moans for studying nuniernus inoleeular ami ehoinical 
probloins. Nneloar magnotic Tnomonts aiul related runasiironionts when suitably a])f)liod 
givo iisoful information regarding tho locations of atoms and electnm density diatrib\i- 
tion in molocules. the nnturo of molecular bonds, <;homical exchange, crystal structiiro 
and other variety of imiiortant chemical and stnictuial probloius. Thesis and other 
allunl problems arising out of tlio riusent studies of nuclerir magnetic rosonamios by 
various workers in this field will be reviewed ami discusse'd. 


2. Dr. M. L. N. Sastri (Now Delhi) : The Lumine^,^cence of Organic 
Molecules 

The luTTiincsconce of organic moloimlea iii relation to molocular structure is briofly 
reviewed. Kluoresconco spectra of aromatic hydrocarbons, and the effect of subatitu- 
tions in the ring systoma are discussed. Tho .spectra of Fnono-,di-, and tri-substituted 
benzenes are compared. It is found experimentally that 1, 3, ^—trifluorobcaizone 
vapour irradiated hy light from Fo, Mii, Ni, Od, On, Hi and A1 sparks as well os from 
a mercury arc did not givo any tluorescono spectrum. The probable causofl for the 
quonching of fluortjsconce in this moloculo as well ah in chlorobonzono are discussed. 
The structures of these two molecules are compared with other mono- and symmetric 
tri-substitutod benzenes which known to yield fluorescence. 


3. Db. D. D. Pant (Nainital) : Flttorescence spectra of uranyl Salta 

The spectra of Uranyl salts at ordinary temperature consist of broad and diffuse 
bands spaced at regular interval of about 860 cm-i in fluorescence and of about 700 
cm-i in absorption. The fluorescene is observed in m'anium salts containing the uranyl 
group (UO 3 ) and the spectrum is Independent of the frequency of exciting radiation. 
At low temperatures a largo number of line-like bands is observed. The resonance baud 
which is common to both fluorescence and absorption spectra has in several salts a 



46 


Proc, 4^nd Ind. iSc. Cong. : Part IV 

violet component with a frequency separation of about 160 cm-^. These two bands 
show an interesting change in their relative intensity in fluoresoone and absorption. 
The duration of fluorescence is of the order of magnitude of 10“^ sec. and no photo 
conductivity is observed. The fluorescence spectra also do not show Zeeman effect. 
The uranyl ion (UO 2 ) is paramagnetic and in uranyl sulphate tho ion is reported to 
show paramagnetism increasing with tomporature. Tho Ilaman and infra-red invosti- 
gatioiis liavo shown tliat UO 2 has throe vibrational frequencies at 860, 930 and 210 
reprosonting syniinotrio, anti-symmotric and deformational vibrations. Tho molecule 
has a bent Btructur(3 according to these data, although X-ray investigations are in 
favour of a linear molecular structure. 

Tho fluorescemeo spectra are due to transitions from a single vibratiorilosa excited 
ele(it rouic, state to tho various lower levels and all the throe vibrational frequonoios 
appear to take part. There is evidonct) for tho ion having two close electronic levels 
forming tho ground state. Analysis on this basis has also been att4nnptod. The 
question of completely satisfactory analysis, origin of fluoresoeuco and sharp bandSf 
dopondonco of iutonsity of fluorosconco on water of crystallization in tho salt and several 
other problems are yet unsolved. 


4. Pk. I). Shabma' (Allahabad) : Recent advances in Diatomic Mole^- 

cular spcxi^Ta 

In addition to the movo accurate determination of molecular constants of diatomic 
molecules by using botti»r resolutions, altog('>tbor now iochniquos have recently been 
applied to tho study of inoloculai' spectra. Tho use of microwaves and magnetic and 
electric*, resonance spoctra have not only enabled tho determination of those molecular 
constants which could not bo foimd by the ordinary spectroscopic methods, but have 
also supplioil useful information about nuclei. 

To explain the spoctra of planets and stars where tho conditions are considerably 
different from those existing in tho Jaboratoi^y, various devices of excitation have been 
developed. In the investigutiou of tlio forbidden tranail ions in absorption use of multiple 
reflexion arrangoineiifc to increase effective path lengths has been of irnmoiiso use. For¬ 
bidden band systems have also boon oxcitcKl jii unoondensod discharges run in the pre¬ 
sence of a rare gas like A or llo at reduced pressure. 

The study of tho absorption 8}>cctra of radicals, along with tho investigations of tho 
spectra of flames, has contributed a good deal towards understanding tho nieohanism 
of combustion. 

Recently a number of band systems involving transitions between terma of high 
multiplicity have been observed and studied. 


5, Db. M. R. Padhve (Bombay) : T-he lowest triplet states of some J,romqtic 

r. ♦ • ^ 

Hydrocarbons 

Reoent theoretical work on ifche energy levels of aromatic hydrocarbons in the. poly- 
ecene series has focused attention p&^ioulorly on the experimented assignments of transi* 
tions in this series. In the case Of anthracene, the lowest triplet level wm reported at 

7 
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14,700cru-i (Lowis and Kasha, 1944). Recently, C. Roid in three papers has offered 
throe different lines of indirect evidence against the earlier assignment. 

Wo have rc-exumiaod the antlunceno lowest triplet level by two indepondont direct 
approaches ; ^ 

(a) tho phosphorescence spectra at TT'^K of anthracene and seven variously 
halogonted anthracenos. 

(b) the singlo-triplot abaorption of 9,10-diohloro and 9,10-dibromo-anthraoono 
using lung optical f>atliH. 

These experiments have led to the certain confirmation of the earlier assignment 
of 14,700 cni-i as tho Ixeight above the ground state of tho lowest triplet level of unsubs- 
tituiod anthracono. 'rho results are unambiguously confirmed by the perturbation ex- 
porinieiits reported l)y McGlynn and Kasha. 

Tho work was done m the Department of Chemistry, Florida University in colla¬ 
boration with S. P. McCUymi and M. Kaalxa under a contract botwoon the office of Naval 
Research and the Florida State University. 


6 . Du. V. Ramakklshna Rao (Waltair) : Spectra of Rotatiofuil Isomers 

Investigations in tho Raman and Infrared spectra establishoiJ the existence of two 
or more isomeric forms in inoleculcB like substituted othanos, Oxalyl chloride etc. 
Observation of more Raman Imos particularly of tho polarised typo, than can be expect¬ 
ed for one form alone, led to this suggestion. Also the coLiicidenoes between tho Raman 
linos and tho Infrared bands at room temperature were larger than expected. In the 
low toinperaturo Kainan sixoctra only a few linos iJorsisted with undiminishod intensity. 
These lines wore attributed to tho TRANS form (Gy^^). At ordinary temperatures, 
cither the CIS(C 2 r;) or tho GAUCHE(C 2 ) forms co-exist with the stabler TRANS form, 
giving rise to their own spoetra. A systematic increase in tho intensity of tho linoB 
corresponding to tho CIS or GAUCUIE forms at tlio expense of those duo to tho I’RANS 
form indicates that with higher temporaturos more moloculos change over into tho CIS 
or GAUCPiE forms. From moasuromonts of intensities at various temporaturos tho 
potential barrier separating tho two forms was estimatod to be 3KCal/inol. This 
small value is respoiisibio lor the ready transformation at ordinary tomperutures thus 
making tho chemical sc'parations of tho isomers impossible. No satisfactory evidence 
is yet found for tho rotational isomers from the U.V. absorption spectra. 


IX. Nuclear Structure 

Chairman : Db. R. K. Asunm (Banaras) 

1. Db. B. Peters (Bombay); Unstable Particles in high energy Nvjdear 
Physics 

The paper will auinmari»e tho existing information on various unstable partiolea 
and discuss the known properties of both heavy mesons and hyperoos. It will also 
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deal with the experimental teohniquee which have been developed in recent years fof- 
tho study of these rare and short>lived forms of matter. 


2. Db. S. Biswas (Bombay) : Observations on Heavy Unstable Particles 

Heavy unstable particles observed in emulsion blocks composed of stripped omul* 
exposed in tlio atratosjihero have boon analysed. Tho production* mass estimation, 
decay sohome and the interaction of those particles aro discussed. 


3. Dr. S. Jha anicl Mr. R. K. Gupta : The Excited States of BaE 

A proportional Coimtor Spectrometer witli a singles <diannol analyser, has boon set¬ 
up. Electromagnetic radiations from KaD have boon studied. Peaks were observed 
at 47 Kov, 16 Kov, 13 Kev, 11 Kov, 8 Kev and f3xtnMnoly weak ones at 23 Kev and 86 
Kov. 47 Kov and tho T3i LX-rays are well known. 8 Kov peak is shown to bo duo to 
tho nmtoriul (brass) of the covmtor. Tho peak at 23 Kov is duo to the build up. The 
significance of 36 Kov peak in tho light of recent calciilaiions and experimental results 
is discussed. 


4. Dr. E. Konoaiaii: Excited LeveU in 

Separated target (100 Kev thick for I Mov doutrons) is bombarded with 1050 
Kev deutrons obtained from tho Canberra Cockroft-Walton ac<!elerator, Nucslear emul¬ 
sion plates (200/4 thick) have boon exposed to the outcoming neutrons at different angles 
with respect to tho doutron beam. Tho plates have been procossod using tho tompora- 
tiire development technique. Kocoil proton tracks falling within 10® to the incident 
neutron direction have boon measured, and tho neutron spectrum has been obtiiinod. 
Tho neutron spectrum thus obtained .shows some new levels in in addition to tho 
levels hithoHo reported. 


5. Db. a. Mukbbji (Bombay) : Low-lying Energy Levels in the Begion 
N or Z “20 to 38. 

The low excited states of tho odd A nuclei in tho region N or ^=20 to 38 boar out 
many of the salient features of the nuclear models. Of particular intorest are the first 
excited states of some of the scandium isotopes and of Cu«<>. Experimental results 
obtained with a scintillation Y*ray spectrometer are disciissed. 


6. Db. K, S, Sinowi and Dr. L. S. Kothabi (Bombay) ; Thermal Inelastic 
Scattering of Coid Neutrons in PolycrystalUne Solids 

A general theory of the inlluenoe of thermal motion on the scattering of slow neu* 
trons in iKilyorystals is disoussed. Expi'essing the temperature displacements of the 
latiioe points as a sum of emisraon and absorption operators, the matrix element for the 
^reneitioa of a neutron from tm hlitiel to ^ fimd state through the absorption of a single 
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phonon is doduood. Tho tlioory is then goneralizod to take account of multi-phonon 
processos. Our iiiothod gives an alternative and a simple proof of the Dehye-Wallor 
factor. 

General expressions for both the incoberont and cohnront <;ro8S-S(HJtions, corres¬ 
ponding to a i>lionou process are derived. Tho latter, hithcirf.o not treated rigorously, 
is examined in detail. Tt js shown that it can bo expressed as a sum «>f two terms, of 
which the main term, apart from a constant, is identical to tho oxjiressiou for the uico- 
hororit part and tlio other is a corroctiou term. IJotli terms are put in ‘^Placzok’^ form 
and for cold neutrons oxplioit exprossioris are obtained for thc^ cases : and 

Tle^\, (ii) Jf~10 and 77<?>0.5. 

Numerical results for magnesium, aluminum, iron, lead and beryllium are discussed 
and com]>ared with oxpeu-iment. lUio agrecjment is found to bo satisfactory. 


7* Dr. B. V. Thosar and Mr. M .0. ffosHi (Bombay) : Oaw/rna-ray 
Energies in the Decay of 

Photo-eloctrio conversion sjx'ctruni of gaiaiiia-rayH in the decay of CeHiuin-lS4 
of 2.3 years half-life, was studied with a Sioghahn-Slatis Uota-ray Spectrometer, using 
a strong source and thick lead and uranium ns radiators to brmg out weak lines. In 
addition to seven gamma-rays reported previoii.s]y Ijy mo.st of tho observers, two gamma- 
rays of enorgii^H 4C7 Kev. and 1401 fCov., have been recorded, Tho former of thoso is 
showTi to arise from on(3 of the lovel-schomes already proposed. Tlie latter, which is 
n weak one, is energetically possible as a cross-ovor transition but tliis is not consistent 
with tho spin-assignmentsJmn<le in previous Avork. The more recent work of J.M. Cork 
and others on this isotope is also discussed and coincidorioo spoiitroiiiotric luoasiiremontH, 
now in progre.ss, are described. 


8. Du. K. G. VoifUA : The Measurement of Weak Radioactivities and an 
Investigation on the Radioactive (•07itent of Air in Bo^nhay 

The collection of radioactive ions and tho detection of aljjha activity with pro¬ 
portional counters, have been used for tho study of weak radioactivities, and especially 
the radioa<'.tivo content of tho air. Tiio ion-collector consists of a long cylinder, with 
a small negatively charged ro-axial rod on which tlie collection is made. A stroainlinod 
flow of air is obtained through the collector. Tho proportional counters arc filled with 
hydrogen and argon at pressure of 4 to 6 cm. hg. Tho high voltage supply used with 
the counters gives a stabilisation of 0.1% for normal fluctuations in the supply-mains. 
Bias plateau curves of the proportional counters have boon studied. A high gain 
linear pulse amplifier with a discriminator, a scale of 8, and the necessary recording 
circuits have been used with tho counter. 

With this apparatus measurements have been made with the weak sources prepared 
in the laboratory, contamination of tho air in laboratory rooms and tho radioactive 
content of the free air.l’he measurements of the radioactive content of the free air were 
made in dififerent months during 1052-53. The locations used were the top of the College 
building and tho local observatory at Colaba. 

For interpreting the results of the free air exf>erinient8, a theoretical analysis of 
the radioactive contamination of the air has been carried outt The results shov;^ thnt 
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(1) the air blowing from tho land hne a random concentration of the order of 100 atoms 
per litre^ with little or no thoron. This is fully accounted for by tho normal nraniuui^ 
content of tho rocks and soils and it can bo dodudod with high probability that the land 
aroas to the N and NE of Bombay contain no oxtonsivo uranuim minerals near tho surface; 

(2) when the winds aro mostly from tho S and fclW, tho air lias thoron which is shown to 
be of recent origin. The thoron content of tho winds from the sen comes from tho local 
^joastal sands and it is c'stablisliod that traces of thorivim-bouring minerals are present 
in tho sands along the coastline. 


9, J)r. N. K. Saha (Delhi) : I'ant Npufrov-Reactions in Nuclei {Expert- 
7ne7Ual) 

It is pointed out that the changing character of nuclear reactions with noutrona^ 
as the energy of the neutrons is varied from a few eVoHs to ^60 MoV, and light to 
medium heavy iind vy riij«;loi are clioson, can bo generally understood as a- consequonco 
of variation of level-width of nuclei in diftoront regions of nuclear excitation and the 
Garnow poii<>trntion factor of Coulomb barrier. Factors like the shell structure of 
nuch^i, liigh angular luoincnta of the particles etc*, nuiy influence tho results only in spe¬ 
cial CU 60 S. In this context the study of ‘threshold xvactions’ in intermediate nuclei 
fast neutrons (tJIlO MeV) aj^penrs to bo j)articularJy promising. In suitably chosen 
target nuclei these reac^tiona can fx) produced at an av<n'age ijonafcant neutron energy 
W(*n within the sum ef the reaction threshold and the height of the potential barrier. 
Any oliserved variation of Iho reaction cross-sectioiis with mass number under theso 
ciroumstancos would th(?Ti ixjfloci tho lov'el-width vax'iaiion of tht^ nuclei. Results of 
such experiments performed on tho measurement of relative cross-sections of (n, p)- 
rnacitioxis in Mg" h Al-^ and Fo^*^ using a Cd-filtorod KXl rngm Raa j- Bo)-souree 

aro reported. Dotcrinination of absolute crosa-sofjtion of (?e, p) -n^action in using tho 
same source and a 'poor’ spherical geometry is described. Tliia involves electrical and 
chemical separation of radiophoaphorous (14.3 days) produced from tho S'"*--reaction 
and tiio dotorniiiifition of tho absolute /?-ray lioiintiug efficiency of the Q.M. coxmter. 
Tho relative cross-sections obtained for the different coses are thou converted to abso¬ 
lute values. The rr^sults so far obtained aro discussed and appear to bo encouraging 
in tlio light of the meagre existing data in tho field. 


10. Dr. S. N. Guoshal and Dk. A. N. Saxena (Calcutta) ; On Beta 
Energetics and Nuclear Shell Structure 

The existence of diacontinuities m neutron and proton binding onergien have boon 
observed at magic neutron and proton numbers l>y various workers. This effect should 
be reflected in tho -disintegration onergioa of radioactive nuclei, since it depends on 
neutron and proton binding energies. The discontinuities should become more marked 
if tho difference «/3 {A,Z) between tho observed -disintegration energies | (^, i5) 
and the corresponding values (A, Z) calculated from Fermi—Weis/.acker formula 
is plotted against N or Z. Discontinuities in ep (^, Z) have been observed at AT =60, 
82, 120 and JS=60, 82 by the present authors. 

The discontinuities in the -disintegration energies at shell crossings have been 
explained by Suess and Jensen, Coryell emd others as being due to disoontinuitios in 
Z4, values involved in Fermi'Weiszftokw formula, as also in the pairing energy term 
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(tt —>'). Coryell liaa ostiniated the diftoontinuitios in thoflo two terms at various shell 
crossings. Iji the present investigation, the prosonoo of (tt — y) effect between oven 
and odd Z nuclei (for odd ^4) have been demonstrated most remarkably by plotting the 
tho ob8erv^o<l /?-disintegration energies of an isobaric soqucmoo against Z for difforont 
values of A, * 

Tho avorugo (tt — r) effijct has been calculated by coriiy)aring tho values of tp {A^ 
for thrcH‘ or more consocutivo Z values for a given ^ (odd). When the observed 
enorgioH of an isobaric sequeiieo, corrected for tho (*7T^-y) ©ffoct, are plotted against 
Z, straight lines are obt«'ino<l whoso slopes give tho Ba values involved in the F—W 
mass formula. These Ba values df^viato considerably from tho Ba values calculated 
from tho Fermi paraiiioters. It seems that either tho Ba values should bo modified in 
order to account for tho observed /3-energies; alternatively, if the Ba values given by 
Fermi parameters arc^ not changed, then (tt -r) values for each individual niemV>er of 
an isobaric Sinyueneo has to bo Bpecifted. 
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X. MUDliRN TRENDS IN ANALVTICAI. CHIvMlSTRV. 

CJiahuiayi : l*uoF. S. il. Mhhta (B<»inba>). 

(IRODP I (CEASSICAE MHThlODS) 

1. Pkok, S. M. JMKliTA and (Alus.) G. G. KzVPADIA (Bombay) : Sepanitiou of 
Alhaliiic luirihrs ftonu one another. 

During the com be of uivebLigalions on ihe decomposition of alkaline earth 
sidpJialcs, the qucblioii of ilie estimation of alkaline earths, when present in a 
mixture appeared to be of imporumce and to nieiiL a special j^tudy. iVccordiiig^ to 
Hillchrand and Bmidell ‘No leall^ good methods for separating caleiuiii, strontium 
and bvirium arc known. They ate all nnperlect and give correct results t)nly through 
i_*jnitK Msating ern^rs.* A search of literatnre revealed that the methods described 
aic either elaborate or ha^'e iiniiiatioiis in their apphc.d)ility or arc subject to 
apprecialilt errois. A method lor the qualitati\e analysis of the barium group of 
metals based on the thiJerem'e in the soiubiljiies of the sidplntes of calcrum and 
stroTiliiini in dilute acetic atnd was dcscnlxal by Jlinds (/. Chcni. Soc., 1911, 

J7, hlO-I4j. He, ho\\e\er, dul not make any Inither study not ilid he conceive the 
idea that the sulphite mclliod could be devedoped into an excellent quantitative 
method of separation. Tlure appears to bi' no other relercuce bearing directly on 
tJiis subject, 

A mctliod luis been developed m winch ad\aiilage is taken of the increased 
soluliility difference of calcium sulphite from .stioiiliuni sulpinte or hariiim siilpliite 
m an aqueous solution containing equal iiarts of sodiiiiii sulpliile and bisulxjlule. 
Standard conditions ha\e been established tor the separation of alkaline earth 
sulphites from one amdher. The standardiSLd melliud Jias been applied to mixtures 
<.(Uitaining chlorides or nitrates of nlkahne earth metals and it is found that a 
cpiantitative sejiaration of the three alkaline earths ftoin one anoLlier is possible 
with an error less tlian one per cent. 

A method has .ilso been worked out in winch calcium sulphate can be quanti¬ 
tatively sej)arated Iroin a mixture of alkaline earth sulphates I>y taking advantage 
of the fact that lead sulphate is relatively less soluble ihan cah iuui sulphate iii the 
presence of potassium acetate. It is found tliat cakinm sul])hute may he dissolved 
and estimated with an error not exceeding half a i)er cent by choosing the proper 
molar ratio of caU ium sulpliale ami local nitiate. 

The sul])hue method has hoen cxteiuled to tlie sej^aralicin of calcium from 
magnesium and it is found that tliis separation is also quantitative Uf. Carroii, 
Ann. Chim. aval,, 1912, 17, 127-29). 

2. J)R, ASIMA CIJATTLCRJICI': and Du. SUmflCNDi: (HiOSil AfAJUAlURR 
(Calcutta) : Periodic Acid—An Analytical PeayoA fm Exocyclic and 

Terminal Double Ponds, 

Malaprade reaction of prru)dic acid is well-known. It is used as a selective 
oxidising agent for various organic compounds conlainiiig liydroxyl groups or 
liydroxylainino groups attached to adjacent caihoii atoms. 

A new reaction of periodic acid has been studied b\^ the present authors. It 
has been observeil tJial periodic acid can be used as an analytical reagent for 
exocyclic and terminal olefiiiic groups in water-soluble organic compounds, carbon- 
carbon double bond undergoing facile cleavage fat 100*^) and giving rise to cnrbonvl 
compounds. These carbonyl products can be readily characterised by their dimi- 

8 
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thones or 2 : 4-dimtroi)}ieiiylhydra7.oiK‘S. I'or establishing the general apijlicability 
of the reagent, periodic acid oxidation has been studied with compounds of known 
structure such as glycosine (Chatlerjee aud (.Ihosh Majumdar, /. Amer. Chem. 
Soc., 1954, 76. 2459), quinine, (luiiiidine, cinchonidine, cinnamic acid and coryitan- 
Iheine etc. It has been possible to establish that like ozone periodic acid can 
be used for detecting the presence and the exact site of uiisaturation (either 
exocyclic or tenninal olcfmic gionps) in organic molecules. * 

Plausible reaction mecbanisni of periodic acid is suggested as schematically 
drawn below : 


11 lO. 


- C' -C— 


-C -- C' 

( ) 

(H) 




--C' H- 

I I I 

no on 


HIO, I . 
c - -V ™c+c- 
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(I) (Tl) (111) (IV) 

The reaction prt)cetds extelkntly willi watei-*^oluble coiupouutls. With water- 
iiisoluhle suljslances st-vcial diriiriiltus werv I'licoiintLTtTl hut tlicse <‘ouhl he over¬ 
come hy usiii^ snilahle pnlar .im! iu>iipol.ir ^ohints. During the reaction iodine is 
found to i)e lihcralLd wliich sliows iluil ])eri(i(lic acid is reduce*! t«) iodine during 
the oxidation of tloiilde honds. 


d 1>K. (i. 0<)i‘\h\ KV() (W'altair) iln Ah.si-nlia) SoiUu>n \'a>ja(1aic a\ u new 

Ox idi met ric R ragen t . 

Numerous oxidants liave been introduced from time to time as litriiuctrio 
reagents in Volumetric analysis, sucli as potassium permangaiiale, i^oLassiinii 
dichromale, ceric siilidiate and (jther ceric salts, potassunn iodale, potassium 
periodate, jiotassiiim hroninte, chloraminc-'T, etc. During recent years, Gopala Rau 
and cowcjrkers have shown lliat sodium vanadate has sj^ecial advantages over 
potassium permanganate, jiotassiuin dichrfimate and ceric sulphate as a volu¬ 
metric reagent. It can he useil lor the estiinalion of ferrous salts in the presence 
of oxalic acid, citiic acid, tartaric acid, alcoliok and phenols, where poteissiiim i)er- 
mangaiiale, [Kilassiuni dicliromate and even ceric sulpliate give too high results. 
They have also employed sodium vanadate for the volumetric estimation of ferro- 
evanide alone and in the pr(‘sence of hydrochloric acid, and oxalic acid; liydro- 
quiiK>nc, in the presence of some ]dicnolu' compounds; and of uranous salts using 
diphenyl l>en/idinc and other redox indicators. Sodium vanadate has also been 
used for the estiinalion of tartaric acid, and other organic compounds. 

Jl is proposed to discuss in lliis paper recent developments in this field, 

4. J)K (j. RA<) (Wallair) (In Ahsciilia) ; Cacothcline a.s a Reagent for 

the Detection of Fer}ic Iron. 

Cacothcline is a nitro derivative of brucine. This has been used extensively 
for the spot lest detection of stannous tin. It is proposed to discuss in this paper, 
the recent work of Gopala Rao and coworkers on the use of Cacotheline as a 
reagent for the detection of ferric iron. 

5. T>>K. I. K. TAIATNI (Allahabad) (In Absentia) : A7ialysis of Metals by formation 

of Thiosalts and Prccipitalhm of the Sulphides. 

Investigatious carried out iti this laboratory ou the formation of thiosalts and 
the precipitation of sulphides by acidifying such solutions have yielded very inter¬ 
esting and useful results. These results have found application both in qualitative 
and quantitative analysis. 
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In the field of qualitative analysis, it has been shown that the formation of 
thiosalts can be utilized for the rapid and complete precipitation of metals like 
iiiolybdenuiii, platinum and arsenic (arsenate) wliose precipitation by hydrogen 
sulphide in acid solution is very tedious and takes considerable time. This dis¬ 
covery lias been utilized in iiiodifyiiig the scheme of qualitative analysis for the 
basic radicals, the use of hydrogen biilphide being replaced by 1 N sodium sulphide 
reagent wdiich easily forms thiosalts with the metals of the arsenic group. 

The precipitation of sulphides by the decomposition of the corresponding thio¬ 
salts has also found wide aj>pHcation in gravimetric analysis. Many metals which 
are generally precipitated by hydrogen sulphide in acid solution for their gravi¬ 
metric estniialion, can be precipitated in a much shorter time by first forming 
and tlieii dccoiiipnsmg the corresponding thiosalts. The precipitates of sulphides 
obtained in this manner, arc easily filterable and can be weighed directly after 
Washing with either ether and alcohol or water alone, Tlie method has been 
shown to be applicable to arsenic, selenium, tellurium, molybdenuiu, tin, antimony, 
gold and platiiniiii inetalt> with the exception of osmium. Many metals which do 
nol form thiosaUs can al.so be piecipjtatcd and estimated as sulphides more satis¬ 
factorily by first precipitating them in alkaline solution and then acidifying the 
mixture before lillralion. 

The results of these investigations have been puljlishe<l in a senes of i^apers 
in Analytical Cliimica Acta in Il>53-1954. 


ii. I)K. HAfiWAXI' vSIN(iII (flosluarpnrj (In Ab^^letitia) : Voltanrl nc Sltidirs in 
Oxidalion — Kcdncfloji KcacUofK^ : 0.\ idatioii Potas:^iiim iodatc 

hidntc Monochloridc \fclUod. 

rotassium inctapcricdate in acid solution is a strong OKidising agent and is 
1 cduct d to ^ 

2 XO,- -l It) H+ 4 U e - 4 8 

44ic iodine is further oxidised by the periodate 

3 J 3 + 1(1, -h 8 11 + 7 1+ 4- 4 H,0. 

The cud of the titration is reached through llus leaction whose completion is 
shown b}" the disappeaiancc <jf the free iodine. Iodine cation forms a stable iodine 
mouochloride, iodine cyanide and iodine bromide complex in the presence of a 
high concentration of liydrocliloric acid, of liytlrocyaiiic acid and of bromide ions 
respectively. Potassium Melaperiodate has been used as an oxidising agent in 
acid medium for the voluuietric estimations of a large number of substances by the 
Iodine Mouochloride, the Iodine Cyanide and I he Iodine Jhomidc method. 

The Iodine Monocliloride method has also been <]eveloped in volumetric esliiiia- 
tioris, using Sodium Melav^anadate, Chloramine and Chloramine--T as oxidising 
agents. 

7. I>K Iv. C. Mh'FfRO'l'RA (Mlaliabad) (In Abscniia) : t pplicalion of 
Indicators in Chemical Analysis, 

Since the discovery by Fajnns in 1923, adsorption indicators have been exten¬ 
sively employed in chemical analysis. During the last ten years, a number of new 
adsorption indicators have been described by the author to be very useful in a 
number of titrations under special circumstances. For example, resorcinol quino- 
Icin (Proc. Nat. Acad. Sci., 1946, 15, 148) can be used in the titration of halides 
in acidic solution whereas bromophenol blue (Anal. Chim. Acta, 1949, 3, 78) can 
be used for the above titrations both in acidic as well as ammoniacal solutions. 
Similarly tetra-iodo phenol sulphonphthalein has been found (Zeit. Anal. Chem., 
1950, 130, 390) to be a very useful indicator for the titration of mercurous ions. 
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In addition tt) IIjo iihoxij, the ;intlitjr has described the applicability of a new 
(la - uf adsoiplion indi(’a(oi'. w liicl^ Ikuc eol bolli aculi<‘ as \\ell .is basic .cjronps 
in their molecules and hent'e can f)e used in the titration of cations ap:ainsl anions 
as well as in the teverse titrations. Jvxainples of indicators of this class are Congo 
red (Anal. C'hini. A eta, ItMS, 2 , oG) and plicnyl-aniaphthylaminc a/obenzene p- 
"-idiihoiiu aeul fj Tiikl. t hciu. Soc , IPlfh 2 a*, 511 ). 

iMoreover, tlio apidicabilitv oi adsrnption indicators has been extended I®- the 
I’sliination of lhalluini for the first time ami it has been shown (\nal. Chim. Acta, 
d, 75 and 78) that with the hclj) of tetralimmoplienol sulphonphttialciu as 
.idsor])ta)n mdicatoi. thallous ions can be eslim.ileil t itbrr alone or in a mixture 
of si]\(‘r and thallous ions. 

lUsidcs the practical ap])hcability of the above iiulicalors, the work Jias 
ihiowii fie^-b light on the ine<dianism nt thcar colour change. Contrary to the con- 
eliisioTis f>t t^arlier \\f)rkc*rs, it has bteu shown that the adsrn'ptnni indicators arc 
Iield to tlie surface* of the i)reLipilat^ s bv forces of chemisor])tion and hence, the 
I'lunnitnl structure of a ])ar1icidar indicator determines the ('<uidi(ifms under wdiich 
d <'an be employed. 

S SUJ S. K. Ski T. K hbNEOAI, and Uk. A N. OlfOSIT (Cfdcutta) (In 

\b‘><nlia): Cont 1^7 chcn^ivc .\Ti‘lhod of Analysis of Piinooiil- Port / 

MrtJioii of Analysis of Z'nu hi Com[^<^'^11 c PatJil Jdcmriif 

Ml sland.ard methods of cslimaling 7inc by fenax'vanidc titration with iin 
internal indicator sti])ti]ates isolaticni uf /iuc from interfering elements as sulpTiidc. 
ddiis involves the conventional group separation 1)V sulplmretied hvtlroqcn and in 
(he case of jiigmeiita class of maltnal in wdiiili (ojii]>ounds of lead, lime, iron 
etc. very comnumlv occur witli /m<‘ oxidt* the voluniettic titratifui does not offer 
any cons]jieiU)ns advantage OA’cr llie gravimetric mcthoil of estimating ziiH\ 

f'rocadure has, however, been <'\olved winch offers .'i very rapid moans for 
(slimating zinc oxnle in pigments by Ibc fcrroivanide titration. Zinc oxide of 
pigment extracted] with an amnujuiacal solution of ‘-nine ammonium salts effecting 
iis siiinilt incous sej>aration frmn extender as well ns compounds of lead, lime, iron 
etc. Tlie solution, after acoMificatioii Avith sulpliunc acid, is bciilcd with <‘iUier 
sul]ilmroiis acid or bromine water to at!just its oxddation—reduction potential whicli 
miglit be rendertal high, or Icav with res]^cct to diphenyl r'lmine, due to contamina¬ 
tion witii chromate or anv organic matter of pigment. It is then directly titrated 
with potassium ferrocyanide by the internal indicator anelhocl. 

h'stimalions on a number of pigments of divergent nature show that the 
evolved procedure when comparc<l wnth the ortTiodox volumetric or gravimetric 
methods, has the advantage of rapidity while making no compromise in respect 
neciirnry. ft h.as also been found to serve as a quick and convenient means to 
t-.tini.itc 1o(al and free '/inc oxide in a mixture of zinc oxide and lilbnpono fc-opie- 
(dpilated l>anum -*nlphate and /inr Milphide), the total zinc being determined on 
an ignited sample. 


IT (IXSTRT^MTvNTAT.) 

P. T>r. SANTI Tl. PATdT and Sri Tx. "R SOMAYAJUMT (Calcutta) (In Absentia) : 
Xcfiaqucoji^ Titration • A Ncu* Dcvclnpmott in Analytical Chonlstrv. 

The subject of 'nonaanenu^ iilration\ i,c,, titration conducted in water-free 
-obents. hes gathered tremendous momentum in lecent vears Tn contradistinction 
to the well-understood classical method of 'aqueous iitraiion* for the estimation 
of strong and moderately strong acids and bases, the method of nonaqueous 
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fitration oilniits analvsis ol weak acids and bases. The need for alternative media 
arises also from the fact that water is not an appropriate solvent for many 
compounds and, thanks to the brilliant conception of Lowry-Bronsted and Lewis, 
the behaviour of the latter in noiiacpieoiis media lias been made comprehensive, 
which has ^^reatly contributed to our choice of proper solvents. 

Tt follows as a direct consequence of the modern theory of acids and bases 
til,it a iccak base would appear r in an acidic solvent and st}nila)ly a weak 

add would appear stron^^cr In a basic solvent Taking this hint, Cunant and Hall, 
the pionecT workers in this line, showed that weak bases could be titrated in 
acid. IVilii deuionslrated the advantage in U5>ing glycol, a Lewis acid, in 
coujniiction with a suitable cosolvcnt. Tliesc titrations are now being referred to 
as ^acetous* and '^lyciylid titrations. iMoss, Ivlliott and TIall, on the other hand, 
condnctcil the most snggesti\c titrations of weak acids, c j;*'., phenols, in ethyle- 
ncdjannnc, a basic solvent, analogous to the titration of weak bases in acidic 
solvents. Iligiichi ct aL studied the pnssihilitv ol* effecting titrations of such weak 
.fc'ids as alcohols, hytlrocarbons, etc. 

Thus .1 fresh rind a t)roTnising field of rc'-carch lias been «)peiicd which ha-. 
cdrtMih onal sti iking (nninphs in llic realm of analytical chcniislry. 

Ski R. S. PUADKK, Sri R. S, SUim AHJNfANYA and !)k. AI. R. A. RAO 
friangalorc) : Pnhif m^ral^hv in Non-aqueous Media : The Diffudnn Currents 
of NilropJicnod in KfJta^wl-irafcr Mixtures. 

# 'Phe variation nf the diffusion ciiTrcnt of ortho-, ineta- and para-nitropheiiols, 
lias been studied in acjiuous solutions containing various proportions of ethanol, 
at four pU vaUios. U is observed that the. diffusion currents of the nitrojihcnols 
<1c.cn'ase as I lie % of the ethanol in the solution is increased. The diffusion 
<*urrojit ‘:. arc, Jjowever, proiiortioiia] to tlu' (oiict ntratinn of the nitnjplionnl in all 
the solutions studied. Idic nature of the wave is dependent on the % of ethanol 
in the solnliou at a given pH. 7'he number of reduction steps given b>^ a coin- 
]K)und 7s not affected I>y tlu' % of ethanol in the solution. The minibcr of electrons 
iii\a)lved in the icdm lion •-leps .d differciit pll values has been di:>ciissed. 

From tli{‘ analvlical pMint of view, abMilute ethanol was the be.sl .solvent. A 
solution of ortJjo-NItropheiujl fO 5 dO nulliiiKdes per litre) could be eslinnted 
pf)lrirngraphically correct to ±2%. 

11. Skt S K. DMAR (r’o<ma) Hn Absemia) : Reduction of 'rcl javaleftl Creinjannini 
at the Droppiyie^ Metetov FJeclrodr. 

'idle poIarogra])hic rednetion of in the form of GcO^ dissolved in distilled 

water has been studied in buffered and unbuffered media. Well-defined irreversible 
reduction waves wore observed in Ixith boric acid and bicarbonate buffers. In 
0'25M l)oric acid adjusted to pH 7 8 with KOH, the Vpi at is- 1-48=; V (S.C.E.) 

and in 0‘25M IvIICO, adjusted to pH 7-4 with ITCl the is 1*435 (vS.C.b:.). Tlie 

Mli shifts to less negative valuCvS by addition of electrolytes such KCl or NaClO^. 
This effect is pronounced in boric acid at a lower pH range around 6*5. The 
shift is accompanied by increase in the wave height. The change of Fs pH 
in the pH range 6 0 is small. Kxperiments in lioric acid media at higher 

pH values show a gradual shift of VP< to more negative values and decrease in 
vvave height, the effects being marked at pH v.alnes beyond 10*5, The Id/C vahies 
observed in 025M boric acitl at pIT 7*8 and 0*25At KHCO, at pll 7*4 are fairly 
constant up to IO~^xSAf/I without addition of gelatine or any other surface-active 
agent. 

The reduction scheme may be represented by: HGeOa*F4e+2IT..O?iGe‘=^d-50H—, 
but it is assumed that the reducible species is a polygermanic acid, probably 
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iuulerj>ot*s dcpc^lynicrisalion at liigher pH valuers giving products 
wliicli Ijave more negative rediietion potentials than that o£ tlie supporting 
eleetrolyte. rolavgrains m KCl media, in abseiue a buffer show a smaller 
limiting (.iirrenl and a more negative Ji*^. This observation is explained on tlie 
basis of the aljove-ineulioiied reduction niechanisin, since the reduction in an 
unbuffered niedinin will lend to an increase of pH at the I).M.K.-solution interface, 
aiul the gernianic acid diflusing into this region will behave similarly as in a 
inediuni of a high pH. 

'file slaiidard potential <lala and the loinpariscni d.e.e. of in our study 

with that (if (h‘ + * as rejiorlcd iii literature, indicate k* reduction. Further informa¬ 
tion luiglil be obtainable from a deUule<l exainuiation the nature of tlie Wave. 
IMie investigation is being iL>utiiuied to I'hiciilale the above rei>orted efiecl.s of 
t'lei IrtdVles, tlie general iiatuie of the wave, etc., whereby a clearer picture of the 
nMiurlion pro(a‘ss is ho])<*d to be drawn. 

12. Ski l\ R. vSl'BBARAMAN (Poona) : filedro Lieposif ion oj ( omplexed G'cnini- 
nitifn from /Iqncnus Solutions. 

Kleclrodeposition of germanium in thick la\ers from aqueous bntlis lias mat 
been siicc essfub ow ing to the low ovcr-\ol(age of hydrogen on germanium. 

(krinaiiinin c'aii, how ewer, be co-depoMled with certain other metals, particularly 
with those w'liu li allo\ with genuaniiini easily, 'flie deposition of the metal from 
its oxalate complex has been studied in \ iew of the tact that such solutions are 
oiten (»btained in the extr.ieluui nf germanium from Uwv-grade s<jurccs. It Jias 
been found tlial milligramme (luantities of germanium, present as tlie oxalate, c<in 
he cpiaiititaiiveh co-dcposited w'iib t'op[)er on a platinum or copper cathode from 
a (vanide solution containing at least four times as nincli copper as there is 
g^erinaniiim firesLiil. Co-<leposnion wdth cojiper is also possible from amnioiiuical 
as well as frt>m .dhaline tar!rale batlis uutler controlled conditions. Tlicre is ;dso 
rviflenci‘ to indicate that cn-deposilif>n of germanium walli silver can be effected 
frmn a evanide solution. 

Co-deposition of gennaninm with tin from an alkaline oxalate bath sho\v<*d 
ibd the germanium ilcposit was limited to thin flaslu^s of tlie metal. 

12. !>k, Ibi. S \\ RAHHA\’\ R \0 (Waltair) : PoUiro^raphy of the Rare-Harfhs. 

N^oddack and Brukld indicated from their studies that the rare-earths undergo 
a stepwise reduction + +--s. ATH-+~-vIVT^ at the dropping mercury electrode. 

These cuuhl not be conlirmed by later workers; c.g., lYeach and Terrcy witli 
Scandium, (^lot'kler et al in the case of Neodymium, Praseodymium and Gadoliuiirn. 
bhidcMiiv* is now .idduKsl |o show slepuisc' realm tioii in La, Pr, Nd, Sm (the last 
prcviouslv admitted) (jd, J)y and Vt. Sc stands apart confirming the findings of 
fvcach ntnl d'errev The half wave potentials of the elements for the first wave 
are between—l*7f) and l-9() v vs 8.C.K. and for the second be tween--Pf)4 to 294 
to 2 03 V similarly. TIic limiting currents in the first w^avc show linearity with 
cnnc'entration, while in the second wave l^a, Nd and Pr yield linear relations. 
Ollier elements cxhiliit an anomalous behaviour. An attempt is made to explain 
this lichaviour from disturbing electrode reactions. In all cases the hydrogen wave 
has I;een separated and the influence of pTI on valiuxs and limiting currents 

is also presented. 

!t DK HH S. A'. RACIIAVA RAO (Wallair) : Spcctro PJiofonictnc Study of 
Metal TmUcs avd Chelate Complexes. 

From a study of the extinctions of metal oxinates, alizarin-sulphonates and other 
dyes, like hacmatin and hacmatoxyl, the possibility of their estimation is indicated. 
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Possible structures for the metal complexes are discussed, in particular the 4-S 
oxinates of thorium and 2-3 oxinates of uranium in different solvents. 

15. F)K, G. V. Iv, N. MURTY (Jamshedpur) (In Absentia) : Modctn Treuda in Steel 
l\"oths Analysis with special reference to Spectrographic and Absorptknnct^h 
Methods, 

1(5. I)k. JiAIvWANT SINC^Il (Ho.sJiiurpur) (In Absentia) : Voicntiouieiric Studies 
tn Oxidation—Reduction Reactions : Oxidation leith ('bloraniifie-ii. 

Chlorauunc-h has been used as uii oxnlisiiig agent to deteriiiTue indirecll\ 
potassium iodate^ potassium inetaperiodate, potassium bromate, potassium dichro- 
mate, hydrogen peroxide, chloramine-T and potassium permanganate by a 
potentiomelric method. Au excess of potassium iodide added to each of the 
substances in an acid ineduim was titrated back with a standard solution of cblora- 
mine-B, using platinum foil as au oxidation-reduction electrode coupled with a 
saturated calomel electrode Ihrongh an ag.ir-agar potassium chloride bridge. 

It has bet‘ii used as an oxidising agent for the potentiomelric determination of 
potassiinn ferrocyaniile, h\ droquiuoiie. hydrazine sulphate, potassium antimony 1 
tartrate, ferrous suli>liaie, 4|iiinhydrunc, p<.aassiutii iodide and arsenious oxide. In 
acid niediinn each vsnbslance was directly titrated pulentionietrically witli a standard 
s<diition of cliloramiue-B 

An attenipl has been made for tlie potentiomelric estimation of some aldehydes 
^lising clilorainine-B as an oxidising agent. 

17 Ski C. S. KAAIAN \TH.\N an<l Ski U. S SI diRAmiANVA (Ban-alore) (In 
\bseniia) Rficel of Solvent on lJu Di/iu^ion ( iinenl of Ot tho-iodohen':oii 
acid. 

file diilusion currentt> <.)( orllio-iodol>eii/oic acui ni dilftn'enl aqueous mixtures 
of ethanol, acetone, and dioxaiie have been determined, using htliium chloride as 
the supporting electrolyte. These «lcterminations were made in solutions of different 
pfl values. Ill all the solutions studied, it was noticed that the diBusioii current 
tlccreased as the c»)ncentration of the organic solvent in the base electrolyte is 
increased. The wave forms were also nflectcd Ijy the solvent concentration. Good 
proportionality betvvc<Mi the diffusion current and the concentration of the reducible 
substance was observed. The diffusion coefliciciits of ortho-iodubetizoic acid have 
been determined under polarograpliic conditions in all the suUilions in which the 
iliffusion currents were measiireil For analytical purposes, a base electrolyte con¬ 
taining 50% dioxane (especially in the alkaline region) may be used with which 
an accuracy of ±1*3% could be obtamed. 

IS. Shi B. R. J,AKSfTMAN\ R< >W and v^ki C. C PATKF (Bangalore) (In Absentia) : 
Spct trophoto)}!etric i^^sdniafion of I'iiotntnL /u Tiaeancoie Afnnazite. 

Further work on the estimation of thorium by llie morellin method has 
indicateil that the thorium content of the Travancore mona/ite can be estimated 
after removing the interfering radicals. The moiiazite is digested with concentrated 
sulphuric acid and the insoluble silica is lillered off. The slightly acidic filtrate 
is treated with oxalic acid to remove ihririum and rare earths ns oxalate precipitates. 
The oxalates thus obtained are ignited and the oxides are c<mvertcd into nitrates. 
Ihe solution of the nitrates in water is dilutee! with 60% alcohol. On mixing the 
alcoholic solution of morellin >vith the nitrate solution, an orange yellow complex, 
in the pH range 5 to 7, is obtained. The transmittance measurements on the 
complex nre carried out at A«=r5I5/x, employing Coleman Model 14 Universal Spectro¬ 
photometer. The Ihoriuni content in the solution could be computed from a 
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standard calibration curve for lliorium-inorellm complex. 0*4 to 50 p.p.m. of 
tlioriuiu in the solution can l)e estimated with an error of 3 to 5%. 

19. Ski a. R. V^\SUDJCVA IMURTllY (Bangalore) (In Absentia) : A Simple Thermo- 
gravimchic lialancc. 

Continuous weighing in analytical chemistry has recently attracted the atten¬ 
tion of many worker^. TIjc recent work of Duval and his associates has somclinies 
even chalU'iit^od the reliability of well established data collected on the basis of 
traditional nielliods of gravimetric analyMS, New comi^ounds have also been 
(lisccivcred by this method and this has yielded several new methods of determina¬ 
tions. ^J'hc assembly devised for such a purpose, autoniatically traces on a 
photograjdjic pnpitv a curve correlating the teinperaluie or time with the gain 
or loss in weight of a material while being healed. This set up is, however, 

1 f)mplicaled and rtdaiively expensive. 

'Die [)icsenl paper desciibes a very simple device which can be easily 
lal>ricaied and is reasonably accurate. The api)aratus consists esseiilially of a 
AlcBaiii-Haker Oiiart/. Jiber spring balance, ihe springs I^eiiig wound by an anto- 
malic* de\ ice ami calibrated before use. Tbe seiisilivtmess (slretcli) of these 
Springs ranges from 8 cm. to 10 cm. per gram weight. Hook's law is well followed 

in iliis range The load that is onlinarily cn\i>lc)vcd is about d 3 g by tbe iis^ 

ot <i lefcrence rod of quart/, the eflectivc length of the spring to be measured 
by means of the travelling miciosccipe (aci uracy 0 001 cm.) is reduced to a minimum. 
(Juart/ or jnalimim buckets suspended by long rods are used to hold llie substance 
under investigation. 

The spring and the bucket are housed ni a vertii'al silica supported by 

a suitable damp and stand. The bucket p*>rtion is easily inserted in a tube furnace 
closed at one end. The Inrnace can be heated iij) to lOOO^^C., the rate of heating 
being regulated by means of a 'Variac*. Optimum late of healing is found to be 
a minute Tlu‘ lempcrature of ilie subslaiu e inside the furnate is read 
by a cliromel-alumel thermocouple in a silica sheath hung close to the bucket. 

The loss or gain in weight of the substaiite under investigation is followed by 

means of the travelling teleiriicroscoi)e as already indicated. The results obtained 
are finally plotted liaving temperature (time) along the X-axis and the difference 
ill w^eiglit along the Y-axis. The curves thus obtained are then interpreted and 
discussed, 

20. 1)K. NARASIMITA SAvSTRI (Wallair) (In Absentia): Plioto(hcmical Methods 

in Chemical Analysis, 

^Tanv calalvsed reactions have been used as the bases of .sev'cral voluiiietrie 
and colorimetric dt terminations. Although light has been kntnvn tc; catalyse ninny 
clicmical reactions, such pholocataljsed reactions ]ia\e not Ixen used for long for 
analytical determinations. It is only within recent years that the photochemical 
action of light has been jiresscd into useful service in analytical chemistry. It is 
proposed to review this work in this paper. 

(Ikoup III (MICRO, SEMI-MICRO, ULTRA-MICROANAEVSIS ; 

SPOT ANAIvYSIS ; CHROMATOGRAPHY) 

21. 1)R. ASIMA CHATTERJK-K. (MiS«) ANIMA CHOUDHORY ANt» Sri vSUNlI.- 

KITMAR TAI/APATRA (Calculla) : Chromatographic Resolution of Natural 
CoumarlHS. 

Uesohitiun of a mixture of coutnarins, furocciiniarins and chromt'iioconinarin.s, 
their derivatives and isomers has been possible by the application of paper chro- 
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iiiatogrnphy technique (Riedl and Neugebaner, Moiiatsch, 1952, 83, 1083). But very 
little studies have been made on the separation of their mixtures I)y column chro- 
niatogrupliy. Spath and Kainratli (Ber, 1937, 70, 2272) first reportc<l tliat limettin 
{5-7-dimetlioxy ooumarin) can be isolated from noncrystallisahle Calabrian bergamot 
oil by its clironiatograpliy over AljgC)^ using beti/cne ajid petroleum ether as the 
eluent. 1/aler Caldwell and Jones (/. Chem, Soc., 1945, 540) have shown that 

limettin, isopiiiipiiielhn and 5-niethoxy-7-geraJiox5"-coiimariii present in West Indian 
lime oil can be separated in pine stale liy tlieir chromatography over “Birlec 
alumina'*. Schmid (Ilciv, Chivi, Acfa, 1947, 30, IbOl) has purified the acetates of 
4-iiiethy]-5-h\ dn>Ky-7-inethoxy-couiuijrin .ind 4-niethyl-7~h\'ilroxy-5'methoxy-cou- 

luarin In^ ('lironialo;L;rn[)hing the iiiixliire over alumina. These are the few infonua- 
lions winch are av.ailable in the literature on coluiun c'liroinatograplile separation 
of coumarins. 

Tlie jut'senl authors wish lo report here about llie studies on chromatographic 

resolution of si vcral naliiral i'oumarin.> on TsW'ell columns. It has l)ecn possible 

to develop a siiilabU* cohiiiiii chrmnatugraphy teclinique lor the separalioii of a 
iiiixtmc of eminiariiis, Iiiroi oumanns, cluoineiio-coinnarins, their epoxides and 

other derivatives oc'curniig in iMline. Tliis method has t>rc)Yed very sticcessftil in 
is<.>laling natural coumarins whiih do not crystallise out from i-i nde extracts 

and whii'h are also snsi'cjd ible to dccon]pt)sitioii or i'>onK risalion wlnai tried lo 
isolate by saptmilicalion lollowmg the iiietliod ol Spatli. The iollowing luixtuies 
(jf couiiiarjiis (500 nig^. of taclij have been successfully resolved using Al^O, in 
c'olumn No. 2 (17 (‘Uix30 cm) : 

(a) Crannann and umbelliferone. 

(b) Coumarin and inellivl umbclliferoiK;. 

(c) lhnbelhfi*r<jnc an<l inctlnl umbelliferone, 

(d) Coumarin, umbelliferone and methyl umbelliferone (used benzene as the 

eliienO. 

(c) Coiiinann, bergaptent* and xaiuhyletiii 

{/} pMa'aleiie and hergapteiie (used lu>t benzene and tlien ri inixlure of 
benzene and ethyl acetate 97 5 : 2 5% as the eluent). 

\Ciili the appluatioii of tlii-. Leehiiu[ue it lias been p()S>-^i?>le to isolate the coumarins, 
mannesin, marmiii and umbelliferone from the crude extract of Acglc marincdos 
Correa as also the coumarins, furocouniariiis and coumarin epoxides present in 
the seeds of i/ennhwou nc/^a/ensr., using first bciizenc and llieii a mixture of 
beii/eiie and etlivlaci‘tale in varying jjroporlions. Por quantitative separation of 
the coumarins rccliromaiography is necessary. It has been observed tlial benzene 
and a mixture of benzene and ethylai'elate are excellent eluents for coumarin 
scries. It has been further noticed that umbelliferone and phenolic coumarins 
are strongly absorbed in the tohnnn and can he \ery difiicnlily eluted out with 
boiling ethyl acelfite or boiling chloroform. They (if lluorescciit) can readily be 
detected on the colimiii liy ultraviolet light and in some cuvses by brushing it with 
ferric cliloride. They are best eluted out of the column by extruding it, cutting 
out the zone.s where they are absorbed and by subsequent refluxing these zones 
watli Ixiiling methanol or ethyl acetate. ITirther impnn’Lineius on this technique 
for its general applicability in the field of natural coumarins are in progress. 

22. Ski M. I/. SKN GUPTA (Calcutta) : Chromator^raphy of Fat^ mid Oils. 

Chromatographic mctliods have been applied to fats .and oils w'ilh three broad 
objects : (I) Separation of the unsaponifiable eonstitucnls wliich include the fat 

soluble vitamins, the steroids, phospholipids, and pigmienls; (2) Separation of 

the fatly acids or their esters lo get individual components in a pure form, or to 
get qualitative and quantitative idea of the fatty acid conipo.sition, and lastly, 

(3) Concexitralion and isolation of autoxidised fractions of unsaturated fatty esters 

9 
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to cstiiMisIi llic mechanism of autoxiclatiou itself. The adsorbents useful in this 
field comprise alumina, silicic acid and charcoal. Most of the uiisaponifiables, 
ihe ethvl or methyl esters of ihc fatty acids, and the autoxidised unsnturated 
fatty esters have betai separated on columns of alumina. Alumina however is a 
rather strmii; acKorbeiit fi*r the fatty acids, the ilesorptiou or elulion is difficult; 
in this cnsi‘ cliarcoal lias i^jtovcd useful. Clay-base adsorbents lihe fuller's earth, 
lloridin, ha\e been used on a minor scale in the separation of vitamin A from the 
iuisaj)onitj'iblos fish liv(*r oils. 

As solvents, ]i\drocarbun solvents lihe petrol ether, benzene have been nujst 
useful for the niisajionifiablcs, fatty est( rs etc., iliiring- adsorption, the develop- 
metit and (*lulion bcini^ aUnesed by iiicorporaliii.c: small quantities of diethyl ether, 
<'bloroform, or heii/eiie. Absolute alcohol and chh^roforni are used in the seiiara- 
tion of tatty acids on coUinms ot charcoal. In partition chroma tot^raphy on 
sdica yci with the lower members of the fattv acids, a mixture of furfuryl alcohol 
and pyridine has been used as the supported phase and hexane as the mobile phase. 

As to techniques, elution cUwelopnicnt lias been juactised inoie than any 
other iiRlliod. The leihni(pie-> of fionlal aiia1>’si‘^, displacement development, or 
])artitiuu clir(miatoc*^rai>h\ ha\e been u-.et! niauily on tatty aciils, alllioii.^li here 
also the elution technique has achieved '^onie siiectaciilar results. Partition 
ehiomaloiM .ij>l»\ on paper lias nc;i found inncli Favour w ith fats and oils exeept 
111 i‘.f>laled such as ni the sc-]Mialion tif the lower fatty ai'ids, the dilferenl 

forms of lf)Coj)lHa-ol, and soiiu* steroids. h/hUmn <‘hroiijatoi.^raphy <m the* oilier 
lir'iul li.is been applied in the 'CpaivUior ol vitamins, ])itimenls, the fatty esters, 
autoxidised products etc. Purest samples of the tslcrs of loiiy < haiii unsaluraleJ 
acids like methyl <deate, linolealc, linolenate or arachidonale have hetm 2 '»re])ared 
by iisiri)^^ lon^:^ alumina columns watli petiol ether, .and ])elr<.)l ether diethyl ether 
mixture as solvents by elution dcveloj^iiiicnt. 

23. nw. vS. K. Dl’TTA (Calcutta) : Scfiii-viiao Paper CJuowaloejaphic Analy.^L^ 
of Nurlcoiides and the llctetocyclic Nitloy^enous Jiases in 2 \iiLlcie Acid, 

The nucleic aci<ls, analysed, were isolated from calf thymus inland, herring roe, 
mouse sarccjina, yeast, M. phlei, and Sateina liitca. The nucleic «'u*ids Iroiu mouse 
sarcoma, M, phlci, and Sarcina lutca were mixtures of both pentosc-iiiielcic acid 
and desoxypeiitose nucleic acid and so they were first fractionated projierly and then 
subjected to analysis. 

Nueleolides wanv libt rated from the nucleic acid by liydrolysis with sodium 
hydroxide, mild hydrocliloric acid or sulfuric acid at suitable lenqieratnros. Tbc 
free purines and pyrimidines were liberated by hydrol\.sing the niudeic acid with 
formic acid, jicndiloric acid, and Iritlouroacctic acid under suitable conditions. 
Tlie merits and demerils *>L the different hydrolvsing agents were studied. 

In 1 irefercnce to other papers Whatman No. ] filter pa])er was used for all 
these analvses. The solvents w'eie acidic n-butanol with monouiethyl ether of 
ethylene glvcol^ ammmneri ii-butanol witli moiioinethyl ether of tthylene glycol, 
and 65% iso-projxanol whicli A\as 2N willi respect to TlCl. Both ascending and 
descending one dimensional chromatograms were developed at room temperature 
in darkness. 

After the development, the locations of the nucleotides and the heterocyclic 
nitrogenous bases were perfectly done with ultra-violet (253mu) iihotography using 
suitable filters. Also they could he located and marked by using flourcscent screen 
on ultraviolet light. 

The elulion of the materials from the < hromalo 2 .^ams was better done wdth 
O'lN fICl solution at 37^C. Microanalysis of N and P and the complete ultra¬ 
violet absoriiLion, curves of the different eluates were recorded to characterise the 
substances. From al)sori>tic)n peaks at the proper wavelength of the eluates and 
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of slamlard nucleotides and purines and pyriniidines, the quantitative estimations 
were done in the chromatograms. 

The method could estimate as little as S/^g. of the nitrogenous bases. Statis¬ 
tical calculation showed that the probable error of diiferencc (R±) were not 
significant. 

2A. Sri N. N. vSHARMA and I)k. R. C. MKUROTRA (Allahabad) (In Absentia) : 

Semi-micro Applications of Cerate Oxidiniclry. 

The ai)j)licati(ms of ceric salts as volumetric reagent have been studied syste- 
maLicall}" by Willard and Young (1928-1036) and by Furman and ('ollaborators. 
Willard and Young applied the reagejjt to the detcniiinalion of a number of organic 
I'oniptiunds by oxidation. They found that formic acid is not oxidised at all by 
ceric sulphate and many other organic acids, tartaric, malonu: and malic 

acids are oxidised to a dcfiiiilc <legrce under controlled conditions. J\iiipirical 
iiiclliods for the (Uterniinalion o( a number of organic acids were described based 
on the above observation. Jlowescr, it has been found by the auth<jrs that not 
only formic acid is quantilativch' oxidised by eerie sulphate, but many other 
organic acids (tartaric, malonic, malic, glycollic, ben/oic, plillialic, salicylic, fumaric, 
maleic and citric acids) are oxidised toinplctely to carbon dioxide and water l>y 
ceric sulphate in the presence of a sulTicient concentration of sulphuric acid. The 
oxidation of all these eon)])ouiids being quantitative, it has been possible for the 
first time to tinploy the reagent on a sf riii-micro scale. It has also been possible 
by the new lc<.hni(|ue to analyse quanlilalively mixtures of organic cc^mpounds— 
like oxalic and citric* acids, formic and acetic acids and many otliers. 

Further, ceric sulphate in the presence of a large concentration of sulphuric 
acid has been found a very valuable reagent for llie voluinelric determination 
of a number of organic reagents used as precipitants for metallic ions. It lias 
been possible to estimate verv small cjuantities of magnesium, aluiiiiniiim, zinc, 
/ircoiiiuni and thorium by this procedure, a .special advantage of which is the 
conii>arali\c: quickness whli which the determination can be completed. 


XI. Tb:xTrr.K chf:mlstry. 

Chairman : l)u. H K. X'Ainvv (Mimcdabad). 

1. puor. (». M. NAHAR (Eonibay) (In Absentia) ; 

Textile Science is a coiniiaratively nujdern subject and the phenomenal rise 
of t])e Textile Industry in the J9th ceiiturv-' is not necessarily linked up with 
the development of science. It is most creditable that in spite of lack of know¬ 
ledge of the fuudamciilals, the industry reached a high degree of practical per¬ 
fection One of the greatest obstacles to the intelligent understanding of textile 
processes was the lack of precise knowledge of the pliysical and chemical pro¬ 
perties of the various textile fibres on which their behaviour depends. The 
technical practice is now slowly being translated into scientific processes and hence 
the subject of Textile Chemistry lias assumed an enormous size. The real change 
in outlook look place after World War I. Today vve see the complicated practical 
phenomenon, connected with the arts of dyeing, blcacliing, finishing and printing, 
being explained on the basis of the fundamental sciences. These changes in the 
outlook have naturally resulted in highly specialized schools of thought in this 
field. Thus we read and hear about groups of men actively engaged in researches, 
restricting the scope of their investigation to a limited field such as chemistry of 
cellulose, theories of dyeing, etc., and meeting together to hold symposia to 
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discuss the results of their rcsearclies and also their difficulties. Such syiupusia 
are naturally restricted to a very narrow field of textile chemistry. 

We in this country have not reached that cle^^ree of specialization mentioned 
above. The number of men en^^ai^ed in any kind of investi^^alion in the field of 
Textile Science is limited and at the moment it is difficult to hold such specialized 
symposia on loi)ics in Textile Chemistry. It will therefore be understood why it 
has been decided to hold this syinposinm on Textile Chemistry. Tlios« who 
v'isualisc the enormity of the subject of Textile Chemistry will realise that it is a 
iiiisnoiner but no other more siutci]>lc name could be thought of, in Ihe present 
circniiistanres. It is liowcver earnestly lioped that in not too distant a future with 
the development of the various Textile Research Associations ajul University 
I)ei)artiiients in the country, it will be j)ossiblc to hold specialized symposia in 
the field of Textile Science. 


Dk. \\ 11. ClITPAIvKATTI and UR. J. A. MASARlU’CRl (Dellii) : Some ThrofC- 
tical Iwplicotions of the Viscosity of Cellulose Solutions. 


liiiistcitd's fnndamonlal ccpiatioii cruTclating the sfiecific xiscositN' with the 
concentration and density of a polymer in solulion is discussed and it is shown 
that cellulose solutions do not obey the expected behaviour. A brief review is 
made of the various theories regarding the state of cellulose in solutii>ns and it is 
suggested that there is still a divergence of o])iiiion as to wlieilier lelliilose is 
molccularly fir micellarly dispersed in solution. 

Tile authors* work on the fiiiidity of cellulose in plio^-plioiic ai'id is presented 
and an altcnipt is made to interpret tlie data in the light of tlie above back- 
groniid. The following points arc noted; — 

(a) There Munc difference in the manner in svliieh the present aulliurs- 
dissolvc their cclhilosL and that of Kkcnstatnin/ Stamm vS: Cohen,* 
Hiller & Paesir”" and Jorgensen* etc. The present authors dissolve 
their cellulose by macerating thoroughly in water so that viseositv 
readings can be taken from the first half hour. The latter take a time 
of one luuir to 7 hour*^ before viscosity readings arc taken. 

(h) The rate curve for specific viscosity (v sp) vs. lime (t) obeys an einiieri- 
cal relatif)!! , where k and n arc constants. 

(t) The above relation holds good both in the very early stages of the 
degradation as well as in tlie later stages—even after 100 hours. 

(d) The rate curve has linear stepwise portions when log vsp is plotte<l 
against log 1. 

(c) The exponential equation stated above applies equally well to the dat.i 
of Hiller it Paesu (ibid). 

The significance <)£ the above data is discussed and it is suggesled that it is 
not correct to assume molecular dispersion of cellulose in solutum. The solvcjit 
breaks up the hydrogen bonds between rhuiiis of cellulose molecules as well as 
the 1 : 4 glncosiflic link'^. Neither all llic hydrogen bcjiids nor all the glucosidic 
bonds are sinniltanetuisly available for the sulvent celliilose reaction. Tlicir accessi¬ 
bility is limited and the course of the rate curve is indicative of the manner in 
which cellulose structure is continuously oi)ened up during ihe degradation re¬ 
action. That the opening up process is similar both for the initial reaction when 
the D.P. is high and the final stages when the D.P. is low is significant and 
suggests that the micellar structure persists even after prolonged degradation of 
cellulose in phosphoric acid. It does not seem to be necessary to assume any 
special acid sensitive links such as the acetal links ns suggesled by Hiller & Pacsii 
nor to assume complete molecular dispersion in solution. 



Discussion : Chemistry 


63 


RKKKKICNCKS 

1. Kiiisttrui, A.-Ann. Physic,, 1906, 19: 289. 

2. Clnpalkalli and Desai -Joiir. Sci. Ind. Resell., U’53, 12B : 70-72. 

3. A. Pikciislani—Ben 13eutsch., Clieiii. Ges., 1936, 69 : 540, 546, 

4. Slannii and Cohen—Jour. Physical Chem., 1938, 42 : 921. 

5. Hiller and Pacsii—Text. Resell. Jouni., 1946, 16 : pp- 564-570. 

6. Jorgensen—‘Studies in the partial hydrolysis of Cellulose', Gslo, TrNkt, Hus, 
IJinil Mocsluc A/s, 1950, 


3. 1)R. M. V. NJMKAR (Ahmedabad) : On Theories of Moistuie Absorption. 

Textile fibres when exposed to Iminid atmospheres absorb varyini*: ciuantities 
of moisture. The amount of moisture absorbed depends on the structure of the 
fibres on the one luind and on the external conditions prevailing' on the other. The 
absorbed nuuslure products pj<jfoiind changes in the pli\sical and mechanical pro¬ 
perties of fibres. These in turn affect the serviceability of the textile material. 
The diffusion of water v;;pour tlirougli the textile material deleriiiiiies the body 
Comfort alforded by the material. This in turn is dependent upon the moisture 
absorbancy of the fibres. Thus the success of the maiiufacturin!^ prexesses and lhc‘ 
overall j)erf()rmance of the textile material defiends largely mion its moisture 
relationships. 

Jkised upon the study of these relationships, various theories of moisture absorp* 
tion have been put forward from time to time. A broad survey of tlie literature 
reveals that these theories can be classified into tlireo i^nuips. 

(1) Capillary theories—i.e. theories based upon tlie capillary structure of the: 

fibres. 

(2) Adsorjition theories. 

(3) Solution theories. 

In the present j'iaper, these theories are discussed critiially'. Finally^ an 
altciiii)! is made to co-ordinfde all the three tlusiries on the basis of a v^ariety of 
<l,ita available mi the moisture relatioiislnps of textile fibres. 


4. Dk. I). 15. DAS (Calcutta) (In Aliscutia) : Esliniation of Penlosatis in Cclliilosic 
Materials, 


Cellulosic materials <‘ontains u-cellulose, pentosans, Iiexosans and polyuronides. 
The usual method of e.valuatiiyL; the pentosan eoutcnl in these materials is t«i 
estimate fnsl its hilal ‘furfural’ content,’ carboiidioxtde v^ilue® and also the furfural 
eonleiit of the a-cellulosc tnade** from this iiarticular source of cellulose. The 
furfural due to peiilosnns is then calculated from :— 

‘1‘nrfurar due to pentosans ^Total ‘T'urfural”— 


‘Furfural’ due to 
polyuronides as 
<1 e tormi n ed f r oi 1 1 
polyuronide CO^ 
and Norris & 
Resell.^ 


‘Furfural* due 
to a-cellulose 
prepared from 
the source. 


The pentosans arc then calculated from Krbbcis table’' or accordinji^ to Doree.’* 
Jn the above equation it is assumed that a-cellulose is free from pentosans or poly¬ 
uronides and that all the furfural coming: from a-cellulose is derived from the 
])olyi.iier whose building: units are glucose only\ From paper chromatographic 
analysis carried out in this laboratory it has been shown^ * however that jute 
a-cellulose prepared by the conventional method contains about 3% furfural and 
i.s invariably as.sociated with pentoses such as xylose and arabinose. This was later 
on supported by Adams & Bishop,® by a different method who have also shown 
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that a-ccllulose prepared from other sources of ccllulosic materiaUs studied except 
ec)llon invariably contained pentoses. Recently Das, IVIitra & Warchaiii'® by means 
of fr)rniic acid method of liyilrolybis** developed in this Laboratory have shown 
chromatograpliicnlly lliat even cotton a-cellulose contains i>eiitoses (xylose and 
arabinose) which has been also conflnned by Adams.These f>bservations have 
not only ati important I)earinp^ on the so Lir accepted structure of cellulose but 
also has resulted a serious problem in the estimation of pentose in the cellnlosic 


inaterialvS 

The furfural content of j^diicose is reported'^ to be 0-62% and considering: the 
observation of Das, Mitra & Warcham'' that if jute a-cellulose (about furfural) 

IS treated with 10-5% NaOII alternatively for H times, the furfural value of the 
product although droj3s to 0-75%, the jjroduct still contains readily delectable 
jK-ntoses, it is suggested here that if the furfural due to pentoses present in ccllulosic 
materials is calculated from the following etpiation much nearer to the true value 
than that liave hitherto been jxissible can be obtained. 

*I*urfiirar due to pentosans S Total ‘‘Furfurar* ‘F^urfurar due to 0 62 

polyuronides as 
delcriiiined from 
[)olyiironiJc CO^ 
an<l Norris & 

Reseh.^ 
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5. Dk. II. DARUWALLA (Bombay) : Studies m ihc I'ransfct of Dyes from 
Thickener to Fibre Stibstance during Steaming. 

Although the operation of printing of textile materials has been carried out 
t(j a very large extent, because of the complexity of the process the fundamentals 
underlying the various steps involved in printing are but little studied. 

An attempt has been made to simplify the normal printing process so that 
the characteristics of the transfer of dye from the applied printing paste to the 
fibre substance may be studied quantitatively and systematically under standard 
conditions. FJniploying this simplified technique the transfer behaviour of selected 
direct cotton and acid dyes has been studied in detail. The type of thickener 
used and the presence of electrolytes and hygroscopic agents in the printing paste 
have been found to influence the rale of dye transfer and the proportion of the 
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dye transferred ut equilibrium to a considerable extent. The results arc explained 
on the basis of the magnitude of the ‘^negative potential barrier'* at the cellulose- 
thickener interphase and also in terms of the distribution of water between these 
two phases. 

The study has also been extended to another fibre substance such as cellulose 
acetate, and the characteristics of the dye transfer of selected disperse and soluble 
acetate rayon dyes have been investigated. The effect of chemical structure and 
particle size of the dye and the presence of electrolytes and swelling agents for 
the fibre substance has been examined for approjjriate conditions of application. 
In general there is a cUise resemblance between llie dyeing behaviour of each 
class of dye and the corresponding transfer behaviour during steaming. 

(i. J)K, B. K. VAIDYA (AlimedabaJ) : Photoi^a opposition of ^otne Basic and 
Azo Dyes, 

Several types uf reactions were noticed to occur when d>es of the triphenyl- 
methane class in lonn of purilied o.xalates wcie exj^osed to sunlight or lo the light 
fif carbon or mercury vapour aics. In powder foim, after a few weeks to a few 
months tw'pt^sLire in sunlight leiico form of the dyes could be itleiiiilled and isolated. 
i-)ealk> lation also i^cciirrcd in dj’es ha\ ing the p. amino Jiydrogens substituted by 
alkyl groups. Tii solulioiis, the oxidation process was favoured and Michler's 
types of Irelones were formed. The tendency for the latter type of reaction was 
however restricted tf> i^olar molecules like ^lalacliite Creen, the symmetrical 
noil-polar molecules like Crystal Violet and Rosandiiie showing practically no 
ketone fonnation. The quantum efficiency of the pholoprccess in solution in 
presence of air w^as found to be extremely low being of the order of one molecule 
for a million quanta ol the absorbed radiations. 

The direct dyes of the azoic class were generally observed to undergo an 
oxidation process in light which resembles their thermal oxidation in presence of 
an oxidising agent. Kxistcnce of intermediate oxidation compounds have been 
postulated but they lujve so far nut been isolated. Speclropliotonietric and linto- 
inetric studies on dyed cotton samples accompanied by parallel chemical estima¬ 
tions however indicate that the preliminary loss of colour occurs before the rupture 
of the azo linkage takers place, an indirect evidence being obtained thereby of the 
presence of intermediate colourless products probably of the peroxide or the 
azoxy types. 

I?ither class of dyes as well as those of the nitrogroup may have their oxida¬ 
tion process markedly retarded in solution or on fabric in the presence of copper 
sulphate, the retardation factor relative to the reaction without copper sulphate 
ranging from 1 2 lo 15 for many azo dyes with the exception of the colours of 
the chlorazol sky blue type liaving—OH groups in favourable positions in the 
molecule for the fonnation of a copper complex. In such cavses the relaidalion 
factor may go up to 7. In the Iriplieiiylmctliane class of tlyestulls the retardation 
lo the extent of T5 to 2*5 times w^as coaimon w'hile for some iiitro dyes, copper 
sulphate did not affect the rate of change but t'onsiilerably advanced the insolation 
period. 

7. IlR. A. B. SEN GUPTA (Calcutta) : Some Characteristic Chemical Properties 
of Jute in Relation to Bast Fibres of the Hibiscus Group. 

A number of bast fibres closely allied to jute can be successfully processed 
on jute mill machinery and the most common of these substitute fibres are derived 
from the Hibiscus plant, usually from the species known as H, cannabinus. The 
fibres from H. cannabinus are described by a variety of different names but, in 
India, are usually known as either Mesta or Bimli and in other countries as 
Kenar. The quality of Hibiscus fibres from a spinning point of view varies similar 
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in that of jute but, generally speaking, this fibre is coarser and more brittle than 
jute and, as a result, is in^t suitrxble for the spinning of fine yarns. There is 
Jjowever, very little difference in the chemical composition of jute and the 
Hibiscus fibres so lar as the major constituents other than lignin are concerned. 

ill the work describetl, a particular study has been made of Hie relative propor¬ 
tions aiul mode of occurrence of the characteristic groups namely, acetyl, carboxyl 
and nicllioxyb which are generally regarded as of iiiiuor importance, with^a view 
to olitainiiig some additional evidcMice for tlifiereiitialing jute from the Hibiscus 
fibres. In addition, the lignin contents of these fibres have been re-examined with 
a iiKire accurate i)ro< ediire recently made available in order to ascertain whetlier 
the reported ditlcrcMice in lignin contents was really significant. 

I'rom an analysis of the several varieties of each of the fibres examined it lias 
been found that the diffeieiice in lignin and holocellulose contents of jute and 

filler substitute fibres are signifiiani. Bolli the acetyl content and the t«>tal 
acidity, j.e., tlie coinhiiied aculit}' due to acetic acid and iironic acid of the sub- 
stiiute libres, are appreciably liigher than the conesiiunding values obtained from 
jiilc. No definite ct>iic‘liisioii could be drawn from the variation in the carboxyl 

c'onleiits occ'urriug in dilterciiL forms. It was however foiitul that the amount of 
im‘tliox\l assoc iatt‘d wiili the lignin fraction is relativc'ly high and llaat associated 
with the c*:irhcjliy(Irate is low in jute* when coinjiared with other Hibisc'iis jibres. 
It sc tuns possible tlierefoie that, from the \ariations in tlie values iiienlioiU‘d above, 
iule can fx* differentiated Ironi other fibres in the Hibiscus group. 

S. I)k. I. ]b CHAKRAVIvRTf (Calcutta) : Prc/cfcfitial Adsor[>tion in Jute with 
Particular Rcfocncc to Chcjnical Operation, 

Jute has been observed to possess selective affinity for many organic proofing 
nnd liiiishing ninteiials as a result of wliic'h these compounds arc ])refc*rentially 

adsorbed by the fibre from tlieir aejueous solutions, 'flie importance of sucdi 

absor]>tioii ui relation to wtt processing tecduiology when ajiplied to jute ha.s been 
disciisscMl. (Jnantitativc ineasureinent of sorption cliaracteristics was attempted 
with a mildew-proofing ag^eiit, .‘-alic\vlanilule, and this first necessitated the dev'e- 
lopment of a reliable method of estimation of salic ylaiiilide in jute l>ased on the 
indoplicnol reaction of phenols with p-phenylciie diamine as prcjpOwSed hy I'ancutt 
and 'J'wiselton. 

Tlie preferential adsorption of llie compound has been shown to originate from 
I he potential functional carboxyl and phenolic liydroxyl group of the polyuronide 
and lignin fractions of jute. Progressive removal of these functional groups leads 
to a reduction of the tendency. When both lignin and polyuronides are eliminated 
the tesulting alpha-cellulose of jute exhibits preferential adsorption only to a 
.slightly greater extejit than cotton cellulo.se whiidi does not show this tendency 
towards the mildtwv-proofing agent. 'J'he phenolic hydroxyl groups seem to he 
mainly responsible for the adsorption because wc)oI and silk which do not contain 
either licmi-ccllulose or lignin but possess phenolic hydroxyl group (e.g. from 
tyrosine) exhibit this tendency to a marked degree, although some absorption might 
be due to the free car]>oxyl group of the amino acids. 

Other lignocelJulosic fibres examined such as flax, sisal, sunn hemp, arena 
lobata also exhibit selective affinity for salicylanilide in various degrees. No linear 
correlalion could however be observed between the lignin content and the degree 
of preferential adsorption of the various Hgnocellulosic fibres examined. 

Preferential adsorption of two insecticidal compounds, DDT and i^yrelhrins 
synergised with piperoiiyl bntoxide, has also been observed. Possible mechanksm 
of tlie preferential adsorption has been discussed. A number of remedies have 
been suggested lo reduce the unevenness of deposition of the proofing compound 
on the fibre arising out of such adsorption. 
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*>. Sri M. It. SICN GUl^TA (Calcutta) : .Sulphated Fatty Alcohols as Textile 

Auxiliary Agents. 

The vise o£ sulphated fatty alcohols of the Gardinol Type as textile assistants 
covers a wide field; the properties responsible for this are their stability to bard 
waters, alkali and dilute acids. The lower alcohols are usually favoured as wetting 
agents and the higher ones as detergents. 

For their industrial preparation, the alcohols are to be procured at an economic 
rate. They are usually obtained from certain natural waxes as spermaceti or by 
the hydrogenation ol fatty acids or esters. 

The technique of their production is dependent on the mode of sulphation. 
This varies with the nature of sulphating agent which may be concentrated sul¬ 
phuric acid, oleum or chloro.-.ulphonic acid. The sulphonated product is to be 
carefully neutralised and suitably adjusted to contain adequate amounts of inorganic 
salts. 

Jn this paper the above conditions have been studied and discussed. 

10. Dr. T. R.ADItAKRlSflNAN and Dr. P. C. MivllTA (Ahmedabad) : Laboratory 

Tests oj ll'eavabiltly. 

The possibility of u.sirig laboratory evaluations of .sized yarns in predicting 
their weavability is of both practical importance and theoretical interest. Recent 
work, has shown that the conventional measurements of single-thread tensile 
strength and elongation at lircak have little coirelition with the rate of warp 
brcakage.s in weaving. An examination of the nature of stresses imposed on the 
yarn during weaving shows that this is not a surprising result. The yarn is seldom 
subjected to a load or a stretch anywhere near the rupture value. Instead, it is 
subjected, at a high frequency, to a repeated cycle stress and relaxation, tin* 
stress usually not exceeding a fraction of the breaking strength or elongation. 
{Superimposed on this is the abrasion of the sized warp against the healds and 
reeds and against its neighbouring yarns. Jl is expected that cyclic loading tests 
to get the elastic ijerforniance characteristics of sized yarn together with tests for 
its abrasion resistance should give us a better understanding of its weavability. 
An attempt i.s made in this paper to correlate laboratory data on the elastic per¬ 
formance and abrasion resistance of y'arus sized in different way's with correspond¬ 
ing data of warp breakages obtained from large .scale working of these yarns. 

11. Ski J. B. SANK (Bombay) (In Absentia) ; Role of a Tcxtilt' ( hemist in the 

Industry. 

The cotton Textile Industry is the premier Industry of Iiulia. The wet pro¬ 
cessing of the cotton textiles is a ncce.ssary addition to the production of cotton 
fabrics. Among the various ijroducts used in this indu.stry are : 

(1) Cellulose in the form of raw cotton, yarn and woven cloth. 

(2) a number of chemicals such as enzymes, starches, softeners, mineral acids 

and alkalis, bleaching agents sucli as chlorine and hydrogen peroxide, 
organic chemicals such as dyestuffs and various auxiliary products of 
a like nature. 

(3) a number of machines required in the processing Industry—wherein a 

variety of materials of construction is used. 

It is necessary for a chemist to know tlie method.s of testing the purity of all 
tlie above and judge lor himself the nature, the extent of the impurities to be 
tolerated and these to be avoided. Regarding the materials of construction we 
should know the suitability of certain materials for a particular process in view. 

Another very essential chemical is water; and the chemist must know the 
properties of water that is available and must know the impurities, which can be 

10 
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tolerated and those that cannot be and should know the methods to render the 
water harmless for a particular process. 

A textile chemist has to be his own engineer as far as his machines are 
concerned. He must know the various parts and their maintenance. He must 
know the speed and performance of his machines. 

A textile chemist has to know the sequence of the processes and the i^eUiods 
adopted to achieve uniformity. In the mass production a yard of cloth processed 
one must be as good as the cloth processed previously and as good as the 

one to be j^rocessed next day. He has also to establish controls at every stage 
to achieve this uniformity. He has to set up certain slaiidaids of some measurable 
quantities such as tensile strength, whiteness of bleached goods, absorbancy of 
goods to be sub.->eqiicutly dyed or printed; fastness of dyed and printed materials 
and the final finish and handle leqiured. He must also know the methods of 
final get up and packing so as to attract the attention of the public. 

Then comes the final exainiiialion and check up of the finished fabrics and 
ascertain the tolerances as established by iiieliiods of quality control. 

In carrying out all the above, a textile chemist as a man must be cost- 
conscious. IJe lias now to satisfy the economic standards. He has to establish 
optimum conditions in the pn^duclion .scj that his cost is low and the quality as 
i^ood. I hiis lie lias t<i i slablhsli a check on lii^ labour, stores and overlu'atl. 

He JS concerned witli getting more Iruin hi.s machines, with miuiiiium labour 
and with minimum cunsumptioii of stores. He has to maiutain eouiparalively small 
indirect labour and niinimum slcani and water. 

As far as he is connected with running Ins department, he must know the 
factory laws and laws affecting tlie labour. He has also to know how to get along 
with his colleagues. Lastly he must be iiptoilale with the latest development in 
the hue and must know how to impress his sui)eriors by good expression and 
pleasant iiianiiers. 

It is \'eiy thThouh lo get such a textile chemist posse.s'^iug all these attributes. 
Only years of experience can equip a chemist as above. But it is quite ijossiblc 
to train a budding textile chemist so that lie realises what is required of him when 
he enters the IndiisLi'y. Our young men to-day know much about the theoretical 
side of our subject but lack greatly the other practical aspects of the line. In 
order to prepare him for such a job, more stress must be given to the practical 
training period wdieii the whole programme of training must be developed and 
carefully watched by the professors along with the Alanagers of the factories, and 
unless that is done, the Jndusliy will continue to pay during the initial periods 
of the employment. 

12. Ill Ihe discussion that followed, Dr. K. S. G. Doss (Kanpur), Dr. A. M. Trivedi 
(Mitnedabadj and Dr. D. C. Tapadar (Hazinagar, W. Bengal) also partici¬ 
pated. 


XII. SYNTHESIS OP STEROIDS. 

Chahman : Dk. d. K. HankkJj-k (Bangalore). 

1. Dk. 1) K. BANHRJb-P (Bangalore) : Stcreospecific Syntheses of hans-{/3)- 
HviifOxy-H-Mclhyi-4,5-‘(rMcihoxyJcnzo)-]lvdn'niiauc nmf d, UEquilenin Methyl 
Ether. 

6-Methoxy-a-letralone (1) on forniylation with ethyl formate in the presence 
of dry sodium ethoxide in ben/enc gave a solid 2-hyclroxy-niethylene-G-Tnethoxy-a- 
telralone (H), m.p. 67-68^, in 99% yield. A solution of the hydroxy methylene 
derivative in glacial acetic acid on treatmcnl with hydroxylamine hydrochloride 
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yielded the ihoxazole (HI), iiKp. 57^. Tlie latter on treatment with sodium ethoxide 
could be converted into the /3-keto nitrile (IV), ni.p. 96-98^, which was methylated 
by reflaxin^r with potassium t-butoxide and methyl iodide to j^ive 2-methyI-2-cyano- 
6-methoxy-a-ietralonc (V), m.p. 70^^ The overall >iekl in these steps was 83%. 
The Stobbe condensation of V with dimethyl succinate furnished methyl l-keto-8- 
mcthvM, 5-(4'-melhoxybenzo)-hydrindeiiC"3-carboxylate (VI), ni.p. 114-115"^, in 42% 
yield; n.V., \niax 303 mu (log c 4-2); I.R. 5 07/4, SS/t. The unsatnrated keto ester 
(VI) was hydrolysed by refluxing wdth a mixture of barium hydroxide in alcohol 
and water under nitrogen anil the crucle acid thus obtained was evaporatively dis¬ 
tilled under vacuum in an almospliere t»f nitrogen, expecting that the decarboxy¬ 
lation would occur during distillation. However, an acid was oblaineil as a light 
])ink solid, m.p. 109^. The structure (Vll) has been assigned to it on the basis of 
data—Ainax 254 iii/* (logc4 0l). Tbe crude acid A\as dccarboxylated by reflux¬ 
ing witli a mixture of pyridine hydrochloride and hydrochloric aci<l to give a 
neutral oil in 75% yield. The oil w^as c'lir4)maU>graphe<l on an acid washed alumina 
I'olumn using n-hcxiiiie-benzenc (1 :3) and benzene as eluting solvents. Tbe light 
yelknv solid, m.p. 129-130^, Ainax 264*5 ni/4 (logc4*2), eluted b\' n-hex;me-benzene, 
was olivioiisly tlie /?, y-unsaturated ketone (Vlll), and the lo\v melting fraction, 
m.p. Amax 227 ni/i (log e 4*2), Amax 279 ni/4 (log 3*5), eluted l)y benzene, 

was the u, /i-niisaturalcd ketoiu* (IX)- The o, /5-unsaturaled ketone, m.p. 69-62*^, 
was calah^licallN' In drog(?nale(l in alcoholu* solution over 10% palladium charcoal 
to furnish an oil, Amax 279 ni/t (log e 3 6). The oil, vvhu h could not be induced to 
cr> stallise, was dcnieth\laled by boiling with mixture of 48^,, bytlrobronnc acid 
and acetic acid under nitrogen. On jiuritication by evap^iralive distillation the 
phenolic ketone (XI) was obtained as a colourless crystalline solid, ni.p. 155-156^. 
'I'his melting point agrees with the »i-isomer obtained by hacliniann and Thomas 
(J. Am. Cliem, So^ ., 6i, 94 (1942)1 following a different route, 'fhe n, /J-uiisaturated 
ketone (IX) iv, obviously tormed from the unsatnrated keto ester (VI) by the 
shifting of the elhylenic linkage from to A’’ ‘ iJOsiiion during ihe ^apoiiifica 

lion of or tleiarboxylalioii of the acid obtained lliereof. The new asymmetric 
centre harmed at t'y as a result of this migration of the double boml should assume 
the iiuire stable i/n i f)rifiguraLioii, so tliat the a-isomer of P>rn.hiiiaiin and Thomas 
must have cis i-onliguratioii. Catalytic hydrogenati<ui of Vlfl \ieKIcd an oil, from 
w4\ich m) crystalline jiroduct could be obtained even after chromalograpliy on an 
alumina ('olumn, and most ])rt)hnhlv i*onsisls of a mixlure of the cis and Iran,^ 
is<nners of the reduced ketone (X and XI1). This, however, could be expected 
in view^ of Johnson, J^etersen, and Gntsche’s experieme in the synthesis of 
ecpiilenin IJ. Am. Chem. Soc., 69, 2942 (hM7)T. 

With a view to achieving the stereospecific synthesis of the fran.^-hydrindaiie 
ring system, the uiisaturateil keto ester (VI), which has the double bond fixed at 
A*' ■’ position, was chosen as the suitable starling material. It was further con¬ 
sidered that the formation of some cis isomer during the reduction of the 
y-unsatiiraled ketone (VIII) might have been due to the presence of the ketone 
group- Jn order to eliminate the influence of the keto group, VI was reduced 
with sodium borohydride to give the hydroxy unsatnrated ester .(XIII), m.p. 117-118®; 
r.V., Amax 302 ni/x (log* 41); I.R., 2*81ju, 5-82/4, in yiehl. The latter was 

saponified with barium hy^droxide to furnish the corresponding acid (XIV), m.p, 
215-216®(d.), in 90%> yield, which wHvS dccarboxylated by heating under nitrogen 
at 220-230®. The neutral inisuturated alcohol (XV), ni.p. 149-150®, Amax 266 mu 
(log« 41); thus obtained (74%), was catalytically reduce<l to yield fraw.?-l f/J)- 
Iiydroxy-8-inelhyM, 5-(4'-niethoxybenzo)-hydrindane (XVI), m.p. 75®, Amax 280 ni/x 
(log c 3*5). The unsaturated alcohol (XV) could also be obtained by the reduction 
of the /?, 7-unsalurated ketone (VIIT) with sodium borohydride. The jS-configura- 
tion (steroid nomenclature) of the hydroxyl at C, has been assigned on the basis 
of the observation that the 17-keto steroids are invariably reduced by lithiuni 
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aluiiiinuitii liydricle to 17-liyilroxy slcrouls with /J-oriciitatioii fl'^ieser, Kxperientia, 
312 (1950)]. Finally XVI was oxidise<l with pyridine-clifoiuic acid complex to 
furnish the crystalline ketone (Xll), nip. 112-113®, in 37% jdeld. The latter was 
deinethylatcd with hyilrobroniic-acetic acid tnixlnre to yield the phenolic ketone 
(XVTT), ni.p. 208-210®. 'J‘hese melting points ore in close agreement with those 
described by bach maim and Thomas for the /J-isonier, which should, on the basis 
of this work, be considered as the trans isomer. 

« 

St ver.il melhods for the svnthesis of e<]nilenin (XXTTI, R -H) have been 
desc ribed bv different workers rHachinann rt al.. J. Am. Chem. Soc.j 62, 824 (1940) ; 
72, 36C0 (1951); Johnson cl aL, ibid., 69, 2fM2 (1947); 73, 505 (1950)1, but none of 
lliese is slereospccific. By the application of the aforementioned procedure for the 
synthesis r>f the bmzcdiydriiulane derivati\e a slereospecific synthesis of d, 1- 
equileniii jnelhvJ edher his hetm realised. The tetracyclic imsatiirated keto ester 
(XVriI), previously ])repared by Jobnson, Petersen, and Oulschc {loc. cU.), w'ns 
reduced ^^itll sfxlinm f)orohydride to give nictbyl 3-ineli()xy-l7 (8)-hvdroxy-14, 15- 

dchydrocouilenaiic-lS'Carhoxyl itc ^XTX), m.p. 178® Amax 230 ni/* (l(;ge4 45), Aniax 
205 niM (lo!^f4 3), /ojiax 320 in/i ,log^ 4-2) in 92% yi’cld. The uiisatnratefl hydroxy 
ester (XIX) wns saponified with barium liydroxide and the corresponding acid (XX), 
270-273® (d.) was obtained in 87% yield. The dccarboxx lalioii of llic acid was carried 
out in small f]imntities bv lieating it mixril with glass powder for ,i shfjrt time at 
300-.110® nndt r nitrogen. d-AIcdhoxy-l? \ droxv -14. 15-(lehydroe(juileijanc (XXI), 

lu.j). 187-190®, Amax 235 m/4 (logF4 45), Aniax 255 m/4 (log r 4 42), Amax 203 ni// 

(loL^r f 4 Ov^), Atnax 303 nia (log f 4 43), Amax 291 in/4 (log 4 01) Ania.x 332 in,/4 

m/4 (Iogc318). Amax 347 m/4 (Iogf3 0), was oblaiiic<l in fi7-8^W, \iel<l. 'Phe 4'atalyl!<* 
rctliKdion of XXI \'relded the saturated aJcoluil (XXII), nr.]). 180®, Amax 228 ni/c 

(logF4'7), Amax 278 m// dog c 3fiti), Ani.ix 324 u\u (log c 3 29), Amax 33t> m// log 

f 3 30). i>\idatir»n of XXIT in tlu* f oltl wath sodium <li< hroniate dih^drate .oid 
aietic a<'i<l in Ixm/eiic-acetic' aiad solution furnished <1, l-ef|nilenin nKlh>l ether 
(XXIII, K CH,) in 71% yield The melting point of d, 1-eqiiileiiin nutlul ether, 
ilius 4)?jtaiiied, was not depressed hy admixture wdth an authentic siiei inieii. 

Since strong evidence in fa\cuir 4)f the trafis (Configuration of the livdritidam. 
moiety in e4|iiileiiin has ac'cnniulated due to the work of Klyne |Natur<*, /f>7, 434 
(1948)1 on molecular rotation differences and Baihnianii et al [J. Am. Chem. Soc., 72. 
1323 (1950), 72. 2527 (1950) | on eiiinierisalioii studies of some steroids and related 
( ompouiids, and the lactams corresponding to desoxy e<iuilenin and desoxy isoequi- 
lenin, this new stereospecifi(' stajuciice of reactions for the format ion of InifiS’- 
Iiydnfidiinc .^\stt'nis re(ei\es further confirmation. 

2. I3K. P. C. DT'TTA (Calcutta) : On ll-Oxygcvatcd Steroids. 

3. 1)K. (; STNtUT (New Delhi) : Stci meheynisiry of Steroid^. 

4. Dr. S. M. MFIxHF^RJI (Ploshiarpur) (In Absentia) : !9-NoyStcroids. 

5. DR. M. S NKWAIXN (Ohio State Cniv., T\S.A.) and 

Dk. S. SWAMINATIIAN (Madras) : Synthesis of l-Acctyl^6-oxo-S-a-methyU3. 4. 6, 
7, H, S a—hoxahydronaphihalene. 

The alkvlation of 2-Methyl-l, 3-eyclohexancdionc (I) with l-cJiethylatnino-3- 
butanonc (II) in the presence of equimolar amount of Pyridine gai8B 70-75% yield 
of 1, 6-di-oxo-8a-methyl-l, 2, 3, 4, 6, 7, 8n-0(tahydroiuiphthalene (III) (m.p. 47-5- 
FtoTT 

<18 5, A 243 mu; log.o f 4 18; Dioxinie rn.p. 199-201°; inono-2, 4 DNP m.p. 

186-187'’’: I)i-2, DNP m.p.; 257-60°3. The ronvenlional mcthotl of alkylxition of I 
the iiu.‘lhuHli<U* of JI in the jn-esence of sodimn niethoxide yielded little, if 
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cjf III tlic major pr^xlurl bcin.i' 2-(2'-carboxyelhyl-3, fi-tliiuetbylcyolohex-S- 
ciiwrtic (m.p. 47-6-48°; A. M'S 242 m« log.o c 4-25; 2, 4-I>NP ni.p. 103-104°; Seiiii- 
carbazotic ui.p. 195-196°). The bieyelic diketone HE was unstable to aqueous alkali, 
being converted almost quantitatively into 3-(3'-carl»oxypropyl)-4-inethyl-cyclohex-2- 
eneone (IV m.p. 78°; A 238 mu; log..p e 4*17). 

lllu ^ 

Compound III when reacted with Iriethyl—orthoformale furnished l-oxo-6-ethoxy- 
Sa-incthyl-1, 2, 3, 7, 8, 8a-hcxahydroiiaphthaleiie (V; h.p. 101°/ 1 mm.; A 
243 m/*; ^ 417; oNUiie ni.p, 132 5-134"^ in 85% yield. The enolellier V when 

treated with liydrogen cyanide in the i^rcsence of Iriethylamiiie gave (50-55%) a 

iiiixlure fd the ejniiieric c\ nufdiydrimi (ni.p. 152-15ti° , A 242 m/c; logjj, c 4*3). 

The latter when dehydrated with a mixture of jiyridinc and phosphorus oxychloride 
gave a 60% yield of I-ryano-6-cthoxy-Sa-mcthyl-3, 7, 8, 8a-tetraliydronaphthalene (VI; 

b.p. I25-128°/-2 mm.; A 232 m/x; log,, c 4 08). This unsatnraled nitrile 

proved unrcactive towards metliylmagnesium bromide. Compound III when re¬ 
acted with hydrogen cyanide wns converted quantitatively into an epimeric mixture 
(if J-cyano-l-hydroxy-6-oxo-8a-niet]iyl-l^ 2, 3, 4, 6, 7, 8, Sa-octahydronaphtlialene (VII , 

11 )-p. 112-116°, A 244 m/*; log,<, r 4-14). Attempts to dehydrate VII to the 

corresponding unsaturated nitrile failed. 

Coiupound V reacted with acetylene in the presence of potassium tertiary 
auiyloxide to give, besides IV, a 30-35% yield of a mixture of epimers of 1-ethinyl- 
l-hydroxy-6-oxo-8a-niethyl-l, 2, 3, 4, 6, 7, 8, 8a-octahydronaphthalene (VIII; a-ethinyl 

cpimer mp 171 5-172-5° A 240 m/x; logi^ f 4-13; C = 0 absorption at 6*6 /i; 

111 \1 X 

C —C at 4*8 /(; --Oil at .V; beta-cthinylepiiner m.p. 145 5-147°; A 240 m/x; 

^ 4‘1()}. 'rile ethinyl carbinol VIII a. when refluxed with 85% formic acid 

gave, besides VIII ft, a poor yield of l-acelyl-6-oxo-8a-niethyl-3, 4, 6, 7, 8, 8a-octa- 
liydronaphthalciie (IX) isolated ns the dioxiiiie (m.p. 200-202°). It was subsequently 
fxjuiid that the reaction mixture obtained by reacting III with sodium acetylide in 
liquid ammonia followed by acidification contained considerable amounts of IX 
which could bx^ isolated ns the dioxime. This dioxiine when decomposed with 

pyruvic acid gave IX (b.p. 85-88°/ 002 mm. A 246 ni/*; Iog„c 4-28; Two C = 0 

nitt A 

at>.«.orplion peaks at 5-85 /i and 6 n respectively in 80-90% yield. 


6. Sri R. B. MITRA and Dk. B. D, TILAK (Bombay) ; Synthesis oj a Thiophene 
Analogue of 3-Desoxyequilenin. 

In continuation of our study of the role which an activated 9: 10-donble bond 
in phenanthrene plays in chemical carcinogenesis, synthe.sis of thiophene analogue.^ 
of .sterols has been undertaken. 

Synthesis of 3 ; 4-(3'keto-2-methyl cyclopentano)-21 : 2 : 3 : 4-tetraliydrodibeii- 
/.othiopheue (I), a thiophene analogue of 3-desoxyequilenin, starting from 4-keto- 
1:2:3: 4-tetrahydrodibenzothiophene (IT) by a six-step synthesis is under way. 
The synthesis is analogous to Johnson et al.*s synthesis of 3-desoxyequiIenin start¬ 
ing from 1-keto-l : 2 : 3 : 4-tetrahydrophenanthrene. 

Compound (IT) was converted to 3 : 4-(5-carbethoxy-3-keto-2-metliyl-5-cyclopen- 
leno)-I ; 2 : 34-tetrahydrodibenzot1iiophene (III) in four steps in an overall yield 
of 48%. Conversion of the latter to (I) in 2 steps is in progress. 
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XIII. I^Y( )U rTK )\ ()F C( )NT1NI{NTS. 

1. vSr( J. vSWAiVII N \Tn ((ieolc\t^ii”il Survey of India; : 

'i'hc study in }{{istern Australia of llic Tasman (Teosyiicline and its clasaification 
.ufordiiiK Kay (lf)51) lias reveiilcd the existeiue of eiigeosyriclincs, inio^^eo- 
sviudines, i^pieuKeosynclines arul jxissibly an UxogeosyncHne. The evidence'^ 
available indicates that the Australian Continent was evolved from west to ea.st by a 
j)r<>c<’ss of continental accretion, and the stratii^raphic evidence also supports the 
jMj)ol]iesis that the continents have evolved by interruptc<l dynamic processes 
leadin.u: to the reduction of oceanic areas throu^'h an iiitcrinediate ‘island arc' 
stai^e. 

2. Sri S. NARAVANASVVAIMT ((ie.olo.i^ical Survey of India) : Evo!nlio}i oj f'rr- 

Cambrian Shield of Peninsular India, 

Tlic ceiitrifutral arrant:eincnt of (1) the Vindhyans, (2) the belt of AravalH, 
Sausar, (rangpur and fron-Ore Senes rocks, (3) the Cuddapahs and DelliivS, (4) the 
typicallv' iron-ore-bearing schistose Dliarwars, and (5) the hvpo-metaniorphic 
Chaiuockitie I’rovince of rocks around the siip]M)sed oldest Buiidelkhand 
a noteworthy feature of the pre-Cntnbriaii shield of Peninsular India. A coni- 
j>arison of thtdr structural, lilhoky^ic and iiietaniorjdiic tdiaracteristit's siyi^^:rests 
that the Charnockitic Province occurring in the extreme south and cast of the 
Peninsula may be the oldest of the Peninsular Archaeans. The Manganese ore— 
Marble Province, vi/., llie l>elt of Aravalli, Sau^ar, (king]mr and Nt)rth Singhbhum 
Iron-ore Series, would be the next younger grouj), followed by the topically iron- 
ore-bearing schistose Dharwars. The unmetaniorphosed Cuddapahs and finally 
tile Vindliyan-, are known to be the youngest of alb Tin- schistose Dharwars are 
folded about a roughly Nortli-Soiith lIxis and reveal a single stage of fi)l<liiig, 
Igneous iiitriisuai and melamorpbisiii. Tlie C'hanioi kilic and Manganese ore-Marble 
Provinces show at least two stages of folding, igneous intrusion and metamor- 
phisni, the second stage cross-folded axial trend being roughly parallel to the 
Dharwar axis. 

Oil nif>dern concepts, these correspond to succeeding periods of geosyiicliiial 
sedimentation and orogeny. The massive granitoid gneisses which make up a 
greater part of the Peninsula and the Ilundelkhand granite may be the oldest cratons 
or miclcii around which these episodes hav'e taken place and the evolution of the 
pre-Cambrian vshield has been accom])lished. In general, the pre-Cambrian shield 
seenc*^ to have evolved from south to north, and post-Canibrian evolution has taken 
j)la<‘e mainly to the north, moulded over the rigid pre-Cambrian shield. 

The remarkable resemblance of structural patterns, periods of folding, and 
melamorphic grades in the Charnockitic and non-Charnockitic Provinces in India, 
South Africa and West Australia suggests a common mode of geosynclinal sedimen¬ 
tation and orogeny in such distant continents. It seems most probable that 
“(Tontlw’ana I^and" was evolved as early as the pre-Cambrian time, but how this 
land was disrupted is problematical. 

3. Dr. 1^, AHMAD (Geological Purvey of India) ; 0» various concepts about the 
Origin of Continents. 

The author examines the various theories on the origin of continents and 
points out that on the basis of a contracting earth with fixed continents, it appears 

The work was carried out in the Geology Dept., I'liiversity of Tasmania 
under the Colombo Plan Senior Fellowship. 
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difficult to explain the Tertiary orogeny, the Upper Palaeozoic glaciation, and the 
distribution of certain important rocks, minerals and fossils, Avhile the drift 
hypothesis explains these far more satisfactorily. Even though the mechanism of 
the movement has not been worked out, there appears to be a strong prima faciv 
case for Wegener’s theory. 

rie criticises Rode’s sheet movement coiiec]-)t both on the basis of facts and 
fuiulanienUils of geology. It is thus pointed out that the vnri^»us sections quoted 
by him are wrong, and the entire concept is iiuptissible. 

He then examines the various recoiistriu'lioiis of Goiulwaiialaiid, and points out 
lliat none so far offered appears t4> meet the deniands i>erlectly, but tlie one i)ro-' 
posal by S. W. Carey may l>e the nearest approacli to the original laud form. 
Fewer atieiiipts Jiave, on the (3ther hand, been made to reconstruct the lujrthern 
continent, and it has, therefore, been left out of argiiiiieiit. If a drill of the 
(iondwanaland l an be i>rf)ved, further arguments are not necessary to prove u 
drift of haiirasia. 

4. Ski A. K. HANKUJI (CalciUla) : Kvoliition of ('onthirut^ by Crrosynclinal 
Defonuation. 

\ study (if llie geology of the continents indiiales that lliev consist essentially 
of two types of structural units - the apparently iinniobile and stable continental 
shields and the mobile and unstable i )r()geiiic belts. Accoiding to Fees (11*53), 
the earth’s crust has suffered a total compression of about 3000 km. in its orogenic 
lielts in the tliree pre-Cambrian and anollier three post-Cambrian orogenic phases. 
Reasons arc g^iven to show that Fees* theory does not hold good. On similar and 
other grounds, Wegener’s tlieory for continental drift and the tlieory of coni- 
lire.ssion in the orogenic belts due to shrinkage of the earth’s crust by ‘heat loss' 
may also be rejected. l‘robably, the hy])othesis of geos>iiclinal deformation by 
cnnvei'tion currents, (as shown by Veiling Meinsez-C^riggs-ricss-Delvury) may 
explain well all the features ol the orogens such .as, moutilaiii'huilding, magniation 
and uietamorpliisin. The author successfully applied DeUury’s hypothesis to 
correlate metamorphic episodes to magmatic-orogenic events in South Knapdale, 
Scotland. The geosynclines are thus the ilue to the story of the ev()lution of 
continents. 


XIV. NATURAL RKOIONS OF INDIA. 

1. Prof. MANORANJAN CIIAUDHURI (Calcutta) : Natural Regions of India. 

Much of confn.sioii hitherto exists about the term “Natural region”. Very often 
the terms “Natural region” and “Geographic regions” are used almost in a 
synonymous sense. In modern geographic literature both the terms must be dis¬ 
tinguished. The border line between “Geographic region.s” ainl “Natural regions” 
is not dihicult to see. The geographic region is the unit area formed by aboriginal 
condition, geological structure, and rock pattern, refmiiied and partly redefineil 
?jy man. An area of earth's surface, essentially homogeneous with respect to 
conditions that effect human life may be termed a “Natural region”, as Herbertson 
had put it. Thus two “Natural regions” are c.ssentially alike with respect 
to conditions that effect human life. But each geographic region is di.stinct from 
the other. In a “Natural region” one can expect a number of "Geographic 
regions”. “Geographic regions” of India in place of “Natural regions” would 
be a more scientific expression. The author for instance would refer to the geo¬ 
graphic regiotls of India envisaged by him. About the nomenclature of the regions, 
no hard and fast formula can be given. This would require imaginative audacity. 
Sometimes, physiognraphy would dominate the regional life. The economic condi- 
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tions would sometimes dominate it. The iiomenelature would also be accordingly 
made. The geographers must be addressed to the great task o£ defining the 
regions. 
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( hiunuiUi : Dk. J. C Skn (^ui^iv (C.iK'uUn). 

I. pKor p. K. SJvN (Calcnlta) opined ilie disciissioti : 

'I'lie discovery of liotmoiies in plants and inveiitiuus of chemicals lia\ inj^ llie 
pri>perlics of pliyto-hormones liave brought an unprecedented revolution in oiop 
prodiiclion in that with tJie aiiplication of such substtiuccs man can now control 
growth pattern of plants, stimulating here and retarding there, at will. Williin 
lianllv 20 vears such chtinicals, commonly known as gnnvth-iiromoting or glow Hi- 
controlling substances, have come into cinnmon practice in many spheres of 
iv.rii ullure, ei^pecially in horticultiirt\ and the prosjicct of their use in tield cro])'^ 
are also increasing as researches are advancing. India's contribution to such 
rest.arcbes is also not insignificant. 

In bortiinltiire the use of growth substances have almost become a routine 
matter in respect of j^roinoting rooting of euHings and layerings. They lui\ c also 
been found useful in blosstini tbiiinnig for controlling I'rop si/e and correcting 
alternate bearing, lor ])reventing ])re-l!arvest drops and as aids to fruit-set ami 
]>roduction of seedless fruits. 

As weed killers such sul)stancus have come into wide application in field 
cultivation, and researches are in progress iiidjcating llie prospect of growth sub¬ 
stances as useful pre-sowing treatments, 4ind for breaking or prolonging or inducing 
tlormancy, and so on. We may hope, w'ilh conliileiice that in no remote future 
it will be possible fur us, if we pursue research in right earnest, to adjust growth 
of crops to our climates and conditions, as they pirevail, to give the best of liarvests, 
in quality and quantity. 


2. I'KOK. Iv. S. S. K^^^^AR (Poonaj : 

'J'he remarks I shall make arc entirely confined to ilie iipplication of growth 
regulating suhstancts to inqmwe agricultural crojis. ('.rowih regulators used were 
2, 4-D, I.A A., N.A.\ .\mongsL tlie substances used 2, 4-1) has given very promising 
results with seeds of whiat, javar, eroundnuL ami rii'e. VVlit n treated in iow 
eoneiaitration from 1 to I(K) p.p.ni. the lieihicide has lia<l a stimulate effect and has 
resulted in increased It Iia^i been o)>ser\e<l that iespouse to Irealnietit raises 

with tlie variety, soil, cbaraclcr, season, agronomic practice etc. It would thus 
indicate that it would be necessary to arrive at the exact treatment by taking into 
Lonsiilerntioii the responses to the foregoing factors. 

Use of growth regulatois Jias resulted in increase in sugar content of sugarcane, 
'flic iiUTcase is of lcmi>oraiy duration and for higher recovery of sugar tlie cane has 
to be harvested and crushed during this temporary stimulated stage. 

By use of 2, 4-1)., it has been possible to control excessive vegetative growth in 
lice which goes under the name of “Running to leaf*'. The treatment restores seed- 
’^etting from 60 to 80% compared to the setting in the normal. 

Tsc of growll* regulators has been successful in inducting earliiiess of flowering 
and fruit development in pineapple and shcnlding of fruits in mango. 
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3. Sri S. P. SEN (Calcutta) : Mechanism of Auxin Action in Relation to Groioth 

and Development, 

How auxins may affect etop-prodnetion can be understood from a consideration 
of the i^hysical and chemical basis of the mechanism of auxin action in relation to 
growth and development. Earlier literature is reviewed and emphavsis is laid on 
the recent observation that growth promotion by auxins can be interpreted in lerins 
of enzyme kinetics. The aftlnity of the auxins for enzymatic receptor sites within 
the plant and the growth response exhibited when all the receptor sites are filled 
with the auxin molecules concerned, are controlling factors in the growtli reaction. 
These values can be determined and have been foiind to bo different for different 
auxins. Slight chniiges in the structural configurations of an auxin molecule may 
convert it to an anti-auxiii as structural requirements for auxin action in such a 
case may not be fulfilled. 

Chemical and biologic.il evidences are advanced in support of the contention 
that the COOIl group in the acetic acid side chain of auxins reacts with the—Sli 
group of Coenzyine A giving rise to a thiol ester which constitutes a liigh energy 
bond. This reaction requires an enzyme (wliich can be isolated from tlie mito¬ 
chondria of a large number of i^lant tissues) and adenosine triphosphate but no 
pyridine niicleolides. Compounds resemljliiig auxins in structural configurations 
but i)ossessing no aiixiii-aclivity do not participate in such reactions. Tlie implica¬ 
tions of tin's reaction in relation io metabolic pathways controlling growth and 
developmental phenoinetia and herbicidal properties of certain auxins arc discusse<l. 

4. MR. R. N. CHOPRA (Delhi) : 

Work has been done on eleven plants for producing parthenorarinc fruits by 
artificiril means : Six mcmhc*rs of tlie Cucurbitaceac, (Liiffa acidaniiuhi, Lat^cnaria 
vitlrjitis, Tnehosanthes ani^nihui, Coccinia indica, Mot}jordita clunancia and Cvcit}nis 
^alii'us) ; Iwt) of the Solanaccac, (Daiiiui fasluo.sa and Nicotiana ru^tlta) ; two of the 
Papaveraceae (Papaver somni/cmni and P. ihocas) and one of the Caricaceac 
(Catica papaya). Mainly two hormones, N.A.A. and TJl.wire used both as pastes 
and inieclions, the range of concentration from 0 05'^;., to 2 0% in pa^ae and 

from 0 1% to 0-3% in aqueous iiijeclioriS. 

A good response w.is given both as regards the number and size f>f the partheiio- 
carpic fruits in Luffa, Carica, Papaver and Datura. Seed development was also 
noticed in Carica, Papaver and Datura but these represented nothing but empty seed 
coats, except in the case of Datura in which a tumoral outgrowth was observed in¬ 
side the ovules. Such an outgrowth has also been rej>orted by V’nn Overbeek et al 
(1941) in D. siramotnium, and by Sattina ei al in certain incompatible crosses in 
Datura, and has been designated as “pseudoembryoby the former authors. 

5. Dr. S. K. MUKHERJEE (Krishiiagar) : Effect of hormones in rootiiiff of 

fruit plants. 

PTuit trees are generally propagated by vegetative methods to maintain the 
superior quality of fruits of the selected plants. The common processes emploved are 
grafting, budding, cutting and air layering. The last tw^o methods re<iuire induction 
of root formation from the stem. Some plants root easily e.g. mulberry, citrus, litohi 
etc., whereas others do not easily give out roots by the common methods employed 
e.g., mango, jack-fruit etc. Since the discovery of the effect of Iiormones in i:)ronioting 
root development, a large number of chemical substances have been tried on various 
plants. Some trials on the effect of hormone in rooting of air layers of mango 
(Manglfera indica L.) jack-fruit (Artocarpus hcterophyllus Lam.) and rose apple 
{Syzygium Jamhos) have been undertaken at the horticultural research station. 
West Bengal, Krishnagar, 

u 
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'J'wentyfive shoots (2 years old) of each type were treated with Seradix B 3 (May 
niul Baker) and 25 kept ns cuulrol. About lyi" wide rings of bark were removed 
from the selected t\Nigs, about 18" below the tip, and the exposed portion dusted 
with Seradix powder, Aflei removing the excess powder, it was covered with moist 
sphagnum mid ^^'rappcd with alkathcne (T.C.T), two ends of which were tied lightly 
with twine, 'fhis was repealed every month from April to September. When the 
air layers gave out roots they w^ere lowered from the plant and potted. • 

The results slunv lliat jackfruits respond favourably to the treatment. In the 
control four have rooted none of which survived after j^otting but sixty have rooted 
among ilie Heated ones, thirtyoiie of which survived after potting. Maximum 
amount of root development taking pliU'e during the months of July to September. 
In nisea])ple, maximum rooting took i)lacc during the month of April, and dilference 
fioin the control lay mainly in the quickening of the process of root formation. In 
the control, it took about 9 to 10 nionllis to produce roots whereas in the treated 
plants it took to 3 months. Mangoes have not lespondcd so well to the treatment. 
Tliere was no rooting in tlie control. ()nly 25 among 50 treated plants produced 
roots out of whicli only II survived after potting. 

The ])resent observation is of -special practical importance in the case of jack- 
fruit and in tlie ri>scai)p]cs. Jackfruit is one of the inip<>rL.iiit fruits in West Bengal 
and Malabar where it occupie-; a major area. It is a good fruit and can also he 
used as vegetable. The present practice is to raise the plants from seeds, which 
does not alhnv maintaining uiiiforniity in the quality of fruits. The seedling plants 
also lake a long lime to bear fruits, 'i he success of the present nietliod opens up 
ii very promising line for the projiagation of jackfruit and in its widescale application 
for proj^agallon ni jackftml. The method is quite easy to handle even by common 
growers as a nursery piaclice and will not entail much cost. Vegetative propaga¬ 
tion of jackfruit will also ensure maiiitoining uniformity of cliaraclers of the. chjual 
selections. 

Propagation of roseapple is likely to be done witliin one season 1)\ the present 
melliod, whicli will l>e aJ-»o of practical importama*. 2\Ini]go propagation by goolies 
may not be i>raeticed widelv in preference to the i:)rcsent method of inarching, but 
the present method will be of importance in raising of unih^rm slocks and their 
standardisation. 

6. I)K. S. I\r. SIRCAR (Calcutta) : (j!ro7uth Hormo}ics in Rice Plants 

Growth hormones in rice plant are being studied in tliis laboratory in order to 
uiidensland the onset of flow'ering. Methods of assay of hormone content in rice 
plant have been standardized. Preliminary work indicates that rice endosperm 
contains large quantity of hormone which disappears during germination at the 
room temperature. Ivow leiuperature vernalization results high auxin content in 
the endosperm whose action is manifested in the early growth phase-tillering, but 
no acceleration of flowering. Relation of the auxin content in the different frac¬ 
tions of the endosperm with the growth of the seedling and the effects of the applica¬ 
tion of hormones on the growth of the isolated embryo have been studied. 

Application of Tndoleacetic acid and Naphthaleniicetic acid at a later stage of 
the plant by spraying has resulted early ear eiiiergetice, tlie effect being noticed at 
the initiation of floral ineristem. 

7. Sri SALTL KUMAR CHATTOPADHAYA (Darjeeling) : Effect of hormones on 

fruit-set and seedlessncss. 

Pollination of the flower is essential to the formation of fruits of most kinds of 
plants. The development of fruits without seeds from uiipollinaled flowers, while 
a comparatively rare occurrence, is nevertheless familiar, In natural partlienocarpy 
pollinatifm either does not take place or is ineffective in bringing about fertilisation 



Disdussion : Botany 


11 


and seed development. Onstafson (1936) first applied specific chemicals of llie 
nature of hormone and obtained mature seedless fruits with pollination. Todaj' 
hormone-induced parthenocarpy and scedlcssuess of different fruits have attracted 
H number of modern workers, who are engaged in finding out greater details of 
the problem. 

Analysis of the results obtained by different workers in India shows that tomato 
plants (Lycopersictim esculentum h.) more or less respond favourably to hormone 
treatments. Thus in tomatoes, an increased yield was noted by Randhawa & 
Thompson (1949) and by Randhawa (1950-51), while marked seedlessness was noted 
by Venkataratnam (1950) and by Singh & Kacker (1952), by treatments with hor¬ 
mones. The experience of tlie present author (1954) shows that of the three 
hormones tried (IRA, lAA & NAA), IB.A caused a greater percentage of fruit-set 
in comparatively lower concentrations when applied on three consecutive days. 
The same hormone induced seedlessness in higher concentrations markedly. Of 
other fruits, Ilihisciis esculcntus h .showed pronounced seedlessness with IDA at 
anthesis treatments, CitrnHus vulgaris 8chrad e.xhibited the same effect with N.\A 
Jit post-anlhesis treatments and Cucurhita pepo DC failed completely to all the 
treatments. In addition, post-anthesis treatments with Hibiscus esculcntus L 
produced larger sized fruits. 

It is worth while to mention the physiological basis of hormoue-iiiduced fruit- 
set. Gustafson’s (1942) view of normal development of fruit is that growth of the 
ovary following fertilization is brought about by auxin introduced in the pollen, 
whereas naturally parthenocarpic fruits are produced through the influence of 
auxin present in larger quantity in the ovary than occurs in those varieties which 
require fertilization lor fruit development. In addition, it may be stated that where 
this natural supply of au.xin is inadequate, it may be corrected by the application 
of synthetic hormones, which induce changes in the ovaiy duplicating those 
normally brought about by pollination The result is the development of seedless 
fruit', artifcially. And lastly, the treatments at post-anlhesis stage of fiouers led 
to the accumulation of larger dosage of mixed hormones ; from pollen as well as 
of specific rheiiiical hormones used in the treatment. These Ciiused increased cell- 
e.xpaijsion in developing fruits leading to their bigger sizes. 

8. 1)R. R. D. AS.\N.\ (New Delhi) (In Absentia) : Influence of Plant Hotnioiies on 

I he (itowlh of M’heat. 

As a result of e.xperimeiits, conducted daring the last five years, it has been 
found that application of beta-indoleacetic acid and alpiia-naphllialcncaeetic acid 
(infiltrating through cut leaf-tips or as spray) significantly increased the grain yield 
of wheat rai.sed under pot-culture. The increase in yield was brought about us 
a result of increase in one or the other ear character. A similar favourable effect 
was also obtained in one season under fiehl conditions. It appears necessary to 
determine the causes underlying the inconsistency of the effects of the growth 
substances on the various characters. 

It is suggested that while auxins cannot as yet be applied directly for increasing 
crop production, research on the fundamental aspects of the problem would be 
worthwhile. 

9. DR. S. KRISHNAMURTHI and Sri D. vSUBRAMANIAN (Annamalaiiiagar) 

(In Absentia) : The Use of Groveth Promoting Substances in Vegetable 

Production. 

Mncli has been accomplished in improvement of vegetables by the application 
of growth promoting substances by increasing fruit-set, size and yields, besides 
inducing .parthenocarpy and improving quality of fruits. Among the growth 
regulators used, substances from the group of substituted phenoxy, naphthoxy, 
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naphtlialoTic and indole compounds have been important. The results achieved in 
tomato, bean, brinjal, pepper, cucumber, pumpkin and water melon, are sumuia- 
nsed below ; 

Tomato has received most of the attention. In the green house studies, the 
frnit-set m tomatoes lias been iticreased by application of certain growth regulators 
and such api)licatiuiis supplement pollination W'hich is poor under conditions of 
low light and low temperature at the lime of flowering. The total yield is increased 
due to the effeclivcness of ‘liormones* in making the blossoms set fruit and in 
prcveiUiiig abscission of flower-buds and fruits. Karly yields obtained by various 
‘hormone* treatments coupled with an increase in the average weight per fruit 
fetch belter prices iii the market. The use of growth substances in the tomatoes 
for inijiroviiit: yields and fruit-set on a field scale has resulted in somewhat con- 
ttadictory data. The use of whole plant sprays as compared with flower cluster 
sprays lias at limes reduced the set of fruit probably because of the inhibitory 
effect of growth substances upon the young flower buds. Studies carried out in 
other countries reveal that 2, 4-1) (2 to 5 ppm), p-ClvPA and L-(i3-ClvI*) propionic 
acid (25 ppm), 1-naphthoxyacetic acid (25 to 50 ppm) have been effective for 
increasing yield and hastening maturity in tomatoes. Studies conducted at 
Annamalai University on tomatoes with Ammonium salt of 2, 4-D increased fruit-set 
by 189 per cent over the iion-treated. 

In brinjal, at the Annamalai University, interesting results in inducing 
parthentxrarpy and early maturity and increasing fruit-set and yields have been 
obtained in small scale trials with the use of 2 , 4-D, b-Naphtliuxy acetic acid and 
L/-Naplitlieleue acetic acid, Ai^plicatioii of certain growth regulators like B- 
Naphthoxy acetic acid and iiaplithaleiie acetic acid lias resulted in increasing crop 
yield ill snap bean&. In pepper, successful results of partheiiocarpy liave been 
reported witli the lielp of growth regulators; but attempts have been too few 
regarding fruit-set and yields. In cucumber, indole acetic acid, naphthalene acetic 
acid and chlorophenoxy acetic acid have been among the substances used for this 
puip.ose with some siiccos. In pumpkin, succe^.s in inducing partheiiocarpy with 
the use of plant growth regulators has varied according to the varieties. In 
general, naphthalene acetic acid appears to have been more useful in iud\icing 
partheiiocarpy’^ and increasing fruit-set. Among other substances tried and found 
fairly successful were indole butyric acid, 4-fluorene acetic acid, pyrrole-a-carboxylic 
acid and ijyrrole-a-acetic acid. In water melons, for inducing partheiiocarpy, 
generally, a mixture of chemicals has been somewhat more effective than single 
substances, and in such uu.xtures, iiaiflithaleiie acetic acid as a component has been 
comparatively more successful. 

Studies made on the composition and nutritive value of ‘hormone* treated 
fruits C(*nipared to noii-treated fruits of tomato have shown somewhat varying 
rcuills, bill in 11 U 1113 ' cases increase in total sugar content has been reported. 

It can be generally concluded that immediate causal factor in fruit setting 
is ‘honnonar, provided nutrition is adequate. The most profound influence on 
the yield and fruit-set of crops reported as responding to the application of growth 
substances is obtained, wlien the prevailing environment is not conducive to normal 
fruit-set. So far, most work has been done on tomatoes. The opportunitie.s for 
the iniprovenient of other vegetables with growth-regulators are unlimited, provided 
the proper techniques are dev’^eloped to utilise such resources. 

10 . K. KUMAR, Sui K. L. MUKHERJTCK and vSri R. SINGH (Baiiaras) 

(In Absentia) : Effect of J.A.A, and P.A.A. on the growth and yield of Tomato 
and Onion, 

Tomato and onion were grown in sand with Hoagland*s nutrient solution 
(complete, -N, -P, -K) and in well-manured soil. I.A.A. (indole-3-acetic acid) at 
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O'lS—l'OO ppm. cones, and P.A.A. (Plienoxy acetic acid) at 0 008— 0*80 ppm. cones, 
were applied as growth substances to sand pots and at O'l ppm. (I.A.A.) to soil pots. 

Growth character study reveals that l.A.A. at cones. 015—0*30 ppm. and P.A.A. 
0-008—0-08 ppm. were either slightly stimulative or ineffective in i»roducing better 
growth, while higher cones, were toxic. -N, -P, -K when supplemented with hor¬ 
mone (I.A.A.), -K was found to be effectively replaced by hormone, -P partially, 
wliile it was of no use for -N. Application to soil brought significant increase in 
growth. Rea.sons tendered are that plants grown under optimum environmental 
conditions are not deficient in growth substances. Additional application is cither 
a luxury consumption or proves toxic. Stimulative effect in soil culture may be 
attributed to its effect on tlie complex micro-flora of soil rather than to the growth 
substance directly. Increased growth in potassium deficient plants by hormone 
treatment shows that potassium deficiency may possibly be associated with decreased 
hormone content. In other cases (-N, -P) the nutritional factor itself may be the 
reason for decreased growth. 

11. Ski 13. SliN (Almora) (In Absentia) : 

It has jiow been well established*’ * that plant growth substances have 
regulating influence in all phases of plant life—germination of seed and sprouting 
of tubers, elongation and dilferentiatiou of cells, formation of roots and shoots, 
floral initiation, fruit set, fruit growth and fruit drop. The discovery, identification 
and synthetic production of many plant growth substances have raised great hope 
for a spectacular inii>rovenient in crop production. lixcept for controlled initiation 
of flowering in pineajiple, however, no outstanding results with other crops have 
yet been reported, though spraying of growth substances for control of fruit set 
and fruit drop has now become a standard practice in progressive apple and pear 
orcJiards. Where agricultural industry is mechanised, indirect contribution to crop 
production by the use of growth substances which form the basis of modern selec¬ 
tive herbicides such as 2, 4-D, methoxoiie, 24, 5-T has been substantial. 

It is only in micro and sub-micro coiiceijtrations of growth substances that 
stimulating effects are induced in plant organs, and it has been found that in certain 
cases the regulatory stimulating effect of growth substances can be duplicated or 
bettered by the use of niicro-elenients. Tor instance, the germination and length 
of pollen tubes (which are important factors in effective fertilization) are stimulated 
in Madonna Lily by micro and sub-micro concentrations of most of the growtli 
substances, but greater stimulating effect can be induced by micro-concentration of 
boron in the geriniiialiug medium.* Again, shortening of the vegetative phase, as 
also of the node number at which flowers emerge, of Mustard '1'. 102 can be induced 
by soaking the seeds in uiicro-coucenlrations of growth substances, but greater 
shortening of the vegetative pliase without any shortening of the node number can 
be induced by soaking seeds in micro-concentrations of boron or manganese.'' Since 
growth substances have stimulating effect in micro and sub-micro concentrations 
but are toxic at higher concentrations, it is essential to determine the optimum 
concentration of growth substances in different plant organs and their supply-poten¬ 
tial at different stages of development. Until we have such knowledge, agriculturists 
and horticulturists are not likely to derive the benefit of controlled crop production 
which the proper utilisation of growth substances should make possible. 

12. T)K. R. S. CHOUDHRI and PRi R. RAJAGOPAL (Bannras) (In Absentia) : 

Study of the naturally occurring auxins and chemically synthesised, physiolo¬ 
gically active growth regulating substances reveals that the growth behaviour of 
plants can be effectively controlled to fit into our needs. Variously called, these 
hormones profoundly influence plant growth in -minute concentrations by inducing 
morphological, histological and physiological changes, even in organs far away 
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from the bite of application. Used as acids, esters, amides and salts, one being 
preferred over the other depending upon their solubility, volatility and avail¬ 
ability. t^praying, dusting, soil treatment, exposure to vapours, dipping in solu¬ 
tion and lanolin pa.ste application, are the chief methods of application in vogue, 
the duration of treatiiient depending upon the nature of the plant and the intrinsic 
property of the chemical used. Caution is to be observed in using these, as higher 
concentration and duration or inipro£>cr time of application, may result in retarda- 
tion or inhibition of crop growth. Higher percentage and speed of germination, 
initiation of good rooting, increased tillering, earlier blossoming, prevention of 
blossom and Iruit-droii, juevention of premature bolting, induction of partheno- 
carpy, better Iruit-set coupled with good quality, resistance to some diseases, and 
higher yield are some of the signillcant results recorded and reported in a variety 
of crop plants. Help croji production indirectly by their selective herbicidal action 
without detnnient to the crop jdant. “Without hormone, no growth.” 

13. UK. R. S. CIIOI’DHRI (lianara.s) (In Absentia) : Studies of Uic effect), of certain 
plant hormones tni fitowth, geneial behaviour and food tiansport of Pitaseoius 
yitlgaiis L. 

The.se extensive investigations were carried out at the New York State College 
of Agriculture, Cornell Univer.sity, U.S.A,, by the author during the years 1946 
and 1947, black wax bean {Phaseolus vulgaris L.) being used as a te.st plant. 
Several plant hormones representing different groups and their derivative salts 
were useil in ihllereiit concentrations to treat the different parts of the plant. 'J'he 
susceptibility of diflcreiil plant parts or organs depended upon the structure and 
the age of the constituting tissues, hollowing treatment of one part or the other, 
the noteworthy features were, the moveinents of the growth substance and of the 
plant food rc.sprctively. Whereas the former, specially the phenoxy compounds, 
could move to long dislanccvs from the .site of application, the food migration was 
contrariwise greatly inhibited depending upon the dosage administered, and if at 
all, it moved to the treated site from regions remote. This was obvious by the 
imreased weight of treated parts and by the characteristic thickenings observed 
at site and in the vicinity of the treated region. Such treatments delayed the 
u.sual ab.scissions of plant organs (such as those of cotyledons, leaves, buds, 
flowers, fruits etc.), limited the growth of parts located distantly from the venue 
of hormone application, stimulated axillary growths, induced many different types 
of formative effects and initiated seedlessness in fruit pods. All such effects 
.seemingly resulted from a teinkncy of these hormonal substances to prevent or 
at least to inhibit the migration of food from the seat of hormone application. 
Mere tre.'itmeiit of leaves (which form the main source of food supply) resulted 
in a set back of root growth and even in the nodulation tendencies, evidently 
due to lack of carbohydrate supply. Only lighter dosages supplied to seeds in 
the form of pre-sowing treatments, could stimulate germination of seeds. 

In view of the marked effectiveness of these wonder chemicals of hormonal 
nature on food movement in plants, the choice and dosage of treatment has had 
to be highly judicious and the purpose of using them had to be kept in forefront 
viz., whetlier it is intended to improve seed germination, to stop leaf-fall, to 
induce early blossoms, to prevent fruit drop or to initiate seedlessness. 

n. Dr. S. C. CHx\KRAVARTI (Bhopal) ; 

It has not yet been conclusively proved that the application of growth pro¬ 
moting suF>stances can increase jdeld of crops directly. Nagato and Sato of the 
Nagoya University, Japan, recorded better fruiting in paddy with pre-transplanting 
hormone-treated seedlings, only when the plants experienced an adver.se environ- 
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ment in the latter period of growth. I{x peri men t$ in India along similar lines 
might prove to be fruitful. 

With the exception of pine-apple, almost all the e.xperiments where an early 
flowering has been induced through the application of hormones, are contined to 
non-crop plants. Chakravarti and Pillai have, however, been recently successfiil in 
inducing early flowering in mustard through spraying treatment of seedlings 
Observation of I<eopold on an increase in the niunbcr of floral priniordia in Wintex 
barley by an application of lAA or NAA is worth giving trial with other cereals 
crops in this country. 

Vernalization induces early flowering in a few crop plants and that too is 
accompanied with a decrease in yield. Recent work of Ivcopold and Guernsey on 
“chemical vernalization”, in inducing tarlines.s ni flowering in several non-vernaliz- 
nble crop plants and of Chakravarti and Pillai in the induction of an additional 
earlincss in flowering in mustard over that obtained by vernalization alone, through 
a pre-chilling-hornione-treatnient, are of interest. 

Suitable trials should be unclei taken to evaluate the possibility of “chemical 
vernalization” on crop production. 

I>H. R. N vSTNt'.lf (Hanaras) and Dk. B. SAAr\NrARAI (Cuttack) also parlici- 
pated in the discussion. Pucji-' P K. SEN wound np the discussion in the end. 
The Chairin.'oi sunmiarised the conlrilnttions of the various particijiants. lie jjointed 
out that, while .some j)ra»-tical results have been achieved, elncidation of the 
nieclianism of llie attion of the growth hormones h.is not been explained adeijnately 
from the fundamental point of view and hopc<l that it will receive the attention 
of the workers in the field. 


xvr. APPIJED ICCOLOf'.Y. 

Chainuan ; Dr. J. C. SiiN Guerx (Caleutt.i). 

1. Sri K. Iv. AGGARWAI< (Dehra Dun) opened the discussion. 

He said that the study of the subject of Applied TCeology came into prominence 
only recently to meet witli t!ie shortage of footl, fodder and fuel after the Second 
World War. He pointed out the necessity to bear in mind the two I'asic concepts 
of Ecology namely, (f) Plant snece.ssion and Clinia'i and (//) Plant Indicators while 
sludx’ing .Applied Ecology problems in E«>re.stry, Agriculture, Soil Conservation, 
Preventing erosion. Flood Control, Idsh Culture etc , and illustrated as t») how these 
two concept.s help tis in the studx' of Applied Ecology in the .above mentioned fields. 
He also pointed out the desirability of fundamental studies in Ecology which would 
ultimately aid in the solution of problenns of the applied aspects. 

2. Sri S. K. SETH (Nahii Tal) : Applied Ecology in Forestry. 

Ill the field of forestry, ecology has its principal application in the techniques 
of silviculture. The.se may be broadly classified into four sections according to the 
ecological approach involved : 

(i) Silvicultural systems with natural regeneration. 

(it) Silvicultural systems with artificial regeneration. 

(Hi) Subsidiary silvicultural operations. 

(iv) Introduction of e.xotics. 

The first desideratum is a practical classification of forest types. It is in this 
perspective that the above four categories should be considered. Tinder the first 
category are included the standard techniques of natural regeneration which ore 
examples of applied ecology restr cted and conditioned by management pailorns. 
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The second section deals with artificial propa^jation of plants and illustrates the 
application of fundamental ecological principles although on a restricted scale. The 
third section embodies somewhat localised practices which find their main applica¬ 
tion inside the broad framework of silvicultural systems but are more purely ecolo¬ 
gical in nature. The last category treats of an aspect of forestry in which the 
correct evaluatio!! of complex ecological factors should precede experimentation 
and where eventual success may depend upon the nicety with which x:>ot^erable 
and inipoiideraI)le factors were assessed. Kxaniples are sited and discussed. 

3. Dr. R. MISRA (vSaiigar) ■ Some Plant Indicators of Sagar (M.P.). 

(a) Physiographic hulicators, 

Caiissa spinariini is an indicator of intensive erosion on hill slopes of tap 
areas. Tln^ plant propagates rapidly from the exposed root suckers. Cappari^ 
sepia} hi with a similar liabit is found to coloni.se bad lands of the upper gangelic 
plain. ZP.yphns rotundi/olia on tlie olherhand lliiivcs on foot ol lulls and such 
areas wliicli receive deposits from liiglier lands. It glows in circular patches and 
the co\ rred slcnn assunies a rliizuinatuus character with spronting sliools. Thus 
these s]-)ccic\s can l)c used in the indicated siliiations for rapid reclamation. 

(b) 1 }idicators of Soil Conditions, 

Cassia tova and C. obtusifolia indicate recently disturbed soil. They grow on 
excavated and deposited soils, along chains, streams, roads and mango grovi\s. U'hus 
soil aeration is indicated. 

Enicosirnta littorale grows on well drained soil in meadows. According to 
increasing dnraliou of waterlogging Cypenis spp., Ischacyniini ptigosuni, Saccha} um 
spoiitancinn, Chiozopjiora 'fottlcri^ Ilciiotrnphim supintini, Polygonitin plebefuin, 
etc., grow respectively in depressions. The seeds in these cases rot in watc^r before 
germinating. Thus these plants indicate drainage condilu^ns. 

Spernuicorc sbicla j^iojiulalhms cc^rrespond with the iron content of the soil. 
Woodfordla floiibiDida on erodtal soils and Cho}is virgata on stabilised soils indicate 
lime content. JJppa nodifloia and Rnjnex spp. indicate nitrate content. Thus 
these are chemical indicators. 

(c) Indicators of G}a7jng. 

As the intensity of grazing increases the followilng species occur in the grass¬ 
lands ill order of range detericiralion —'Phemerfa caudata, Iscilcma anihephojidcs, 
Schima nai'vositm, Dichanthium spp., Bothriochloa perUisa^ Spoi'oboliis diandar, 
Kyagrosiis spp., Urochioa icptans, Indigofera cnnaephylla, Manisnris giacilis, 
Elensinc acgyptiaciim, Indigofcia cordifolia, Mclanoccnchnts tcnchiaides, etc. 

(d) Aquatic Plant Indicators. 

Vtriciilaria sjip., Otiellia alismoidcs, Chara spp., Splrodclla sp., Wolifia sp., 
and myxophyceae indicate polluted whaler. LAinnanthcmum spp., Nelumblnm 
spcciosuni and Potamogeton spp., indicate rapid silting. Potemogeton ctispus, 
Hydiilla vcrticHlata and CerotophyUmn demersmn indicate liarcl w'atcr. 

It is suggested that plant indicators arc useful in afforestation scdiemes and 
designing manrigenient of land and water. 

4. Dr. C. B. Rx\ 0 (Rajahmundry) : Small Sheets of Water, their Algal content 
and Ei^h Culture. 

Small sheets of water, though situated in the same neighbourhood and on the 
same geological substratum and appearing apparently identical in character, 
harbour varying algal flora, the flora being widely different and characteristic of 
each. These variations may be attributed to the variation^ in the chemical com* 
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position of the water in each case. For studying the influence of the clieniical 
factors on the algal flora, smaller sheets of water are more suited than larger 
ones because the former react to changes in the environment more quickly than 
the latter. 

Observations on a few small sheets of water in a temperate zone have indicated 
that flagellates are more numerous in acidic ponds than in alkaline ones. Among 
acidic sheets again, those with a higher C/N ratio and a higher concentration 
of total iron harbour a higher percentage of Eugleiiineae. Green algae (Volvocales, 
Chlorococcales and Desmids) were poorly represented in sheets of water with a 
high concentration of albuniinofd ammonia and a low quantity of oxygen. Diatoms 
were in larger numbers in alkaline ponds llian in acidic ones. The alkaline waters 
also showed higher bicarbonate content and more total dissolved solids than the 
acidic ones. Blue green algae were ple3itiful in whalers havijig high <jrganic matter 
and low O. concentrations, besides pll around neutrality. 

Distinctly acidic sheds of water and distinctly alkaline sheets of water harbour 
richer floras, though widely different in nature, than water sheets around neutra¬ 
lity. The algal flora of any sheet of water could roughly be a pH indicator. 

Sheets of water observed in South India confirm the fiiidiiigs given above 
regarding green algae and bluc-grecn algae. Flagellates, liovvever, arc to be asso¬ 
ciated w’itii waters around neutrality and usually' having higher C/N ratio. 
Distinctly acidic tropical sheds of water are not coinc across by the writer and 
therefore not studied. Watery, with lesser coneentralioii of oxy^gen and a rich iron 
content show larger numbers of Knglenineae. Higher C/N ratio and a maximum 
algal population show a correlation. 

By making use of knowledge regarding food chains of fish noted for fish- 
culture, one could readily associate a particular fish group with a particular sheet 
of water and obtain desirable results in fish-culture. 

5. DR. R. N. SINGH (Benares) : 

Pointed out the application of Micro-organisms in the field of Kcology and felt 
that reclamation of usar soils may be helped by studies on Blue green problems in 
India. He also suggested that it may be possible to replace Chlorclla by' Anabaena 
wiiile dealing with unconventional food i^roduclion. 

6. PROF W. H. PKARSEDIv (London) : 

Participated and dealt with sets of problems in Applied Ecology'. Tlie problems 
of Applied Ecology include those of water, swamp and terrestrial soils of which 
examples have already' been given. He pointed out the possibility of improving 
soil conditions by using appropriate ecological methods. As an illustration an 
example was given of experiments designed to improve run down soils, depleted 
either by bad land area, by climatic deterioration or by uncontrollable silvicultural- 
treatment. These experiments have been set up by' the National Conservatory in 
Britain. They consists of plots on run down soils each containing a single tree 
species of plants which are believed to alter the character of the soil by controlling 
leafy and other detracts to the surface. Some are believed to raise the Nitrogen 
status and other the status in certain mineral materials such as Calcium and 
Potassium. 

f 

7. PKOF. SUKACHKV (U.S.S.R.) : 

To my mind Mr. Rans:anathan was quite right when, in liis address he vSaid that 
silviculture is Applied Ecology. This was once more shown in the reports of 
Dr, Aggarival and others, I may go further and even say that agrienttpre and 
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forestry, if we nnderstantl these words in wide sense, are Applied plant Ecology, 
includiiii^ into it rhytosociolos^y. 

This, to iiiy great regret is not sutlicieiitly recognised- In particular not enough 
attention is paid to the training in these branches of Botany in the Agricultural 
Colleges. In the universities of I'.S.S.R. special geo-bolanical lalxjratories can be 
found, where students arc trained in Ideology, Phytocenology and Plant Geography. 
Phytuceiiology in the U.S.S.R. is widely used in Forestry in the growing of grass 
and when cultivating the fodder plant. In the main questions which arise in the 
mixed strands of trees and grasses—arc the forms of combinations of plants and 
their density and these are of phytoceiiological significance and with the help of 
its datas, the questions arc solved. Now in plant Rcology and Phytocenology the 
following problems stand before us— 

(a) To make a survey and to put into order all the extensive data already 
imblislud in big number of books on Auloecology and Pliytocenology, but this is not 
enough. These data must liave vSuch an interpretation so as to be of direct use for 
the grass and forest growing. This is a big task and I would say not an easy one. 
It could be done only by scientific workers who are equally well informed as in 
theoretical questions of TJcology, as well as in different branches of Forestry and 
Agriculture. 

(h) As ill forestry and Agriculture the stands of crops usually are created more 
or less dense, so ahmg the in\esi igating the relation of i')lants to the factors of the 
environment. (Climate, Soil fauna). It is necessary to do more research experi- 
incMilal work to study the coaction of plants, in the case when a number of plants 
grow side by side. Tliis coactioii may bj of good or 1)ad character. In other words 
the movcnients which are included in Dar\vin*s ‘Struggle for Life* be studied. 
Kxperinientally this has not been largely investigated but for applied Phytocenology 
it is of the ulimisl importance. 

(c) Special Fclogo—PIi\toceiiological stations or, to say more accurately, biogeo- 
ccnological stations in definite plant associations in nature itself should be organised. 
'J'hese stations should be ot complex character where the vegetation (from the ecologo- 
physiological jxaiit of view) is studied along with all other factors of the medium 
and witli the relations to the vegetation. It is of special importance that in these 
stations works r)f experimental cliaracter should be conducted in a wide scale i.e. 
they must lead to the development of experimental Phytocenology. 

(d) Tlie leaching of the licology and Phytocenology in Colleges and Univer¬ 
sities should go on in a more wide scale. 

8. PROF. MOLTCHANGV (U.S.vS.R.) : 

Besides the description method of investigating the Kcology of trees and their 
coiinniinitics in our country much attention is paid to these factors of the medium 
which influence the germination of ^eeds, growth and development of plants. When 
investigating these ecological characteristics of plant growth the microclimate and 
the water regime of the soil are studied in detail. In other words the bioclimatic 
conditions of different forest and agricultural crops are cleared out. In this case 
special attention is paid to the reaction in the growth and development of plants 
on the changes of temperatures, humidity of the air, light conditions, humidity of 
the soil and its general fertility. It is already a long lime that in the U.S.S.R, 
the meteorological determinations arc made as under the canopy of the trees, in 
different tyj^es of forests and also on open spaces covered with grasses or agri<;;ul- 
tural crops. Along with the investigations of the bioclimate of the forests much 
consideration is also given to the microclimatic conditions of the fields adjoining 
to the forests and also of the shelter beds and the areas betw'een them. 

The microclimate is investigated with the help of specially set up meteorologi¬ 
cal stations. At these stations the units are Axed on the surface of the ear^^ 
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five centimeters above it, just over the grass cover and 200 centimeter above the 
crowns of the trees. At the same places the humidity of the soil upto 360 centi¬ 
meters is determined with help of evaporators the evaporation from the surface of 
the vegetable cover, soil surface and the transpiration of this cover are also 
determined. The light conditions are cleared up and the different stages of plant 
development and specially the increase in height and diameter are determined. 

As to the grass cover, the phases of its development are fixed, its mass in 
weight units and increase in height are determined. The forest biocliiuatic stations 
are set up in the more widely distributed types of forests, in the trees-stands con¬ 
sisting of different species and also in forest of various age and density. 

The fields covered with various crops the stations are set up at different dis¬ 
tances from the forests or shelter-belt. 

The following distances from the shelter-belt or forest in meters can be proposed 
10, SO, 100, and 250. On the basis of the data obtained, the relationship of growth 
and development of plants according to the temperature, humidity of the air and 
soil, precipitation, light conditions and evaporation are determined. As exj>eriraent 
has shown the biocliiuatic investigation of this kind are helpful in establishing the 
methods of degeneration and conditions of growth of coppies after selection, 
cutting and thinnings. They al.so help to find out the productivity of the stand as 
a result of changes which take place in the factors of the medium when different 
thinnings are conducted. It is possible to determine the width of dear-feelings 
which will be optimal for the growth and regeneration of coppies, the direction 
of these feelings according to the compass, and also to find out the distance between 
the shelter-belts, which will be optimal for the growth of agricultural crops. 

9. DR. G. vS. PURI (Dchra Dun) : 

Mr. K. D. Aggarwal in his stimulating opening address has broadly indicated 
the nmnennis fields of human endeavour in which plant ecology has been ii.sed 
or has future possibilities of service. Other speakers have indicated other fields 
in w'hich ecological techniques find application. 

I shall confine my remarks to the common techniques of applied ecology that 
have been used in this country, with varying success. 

The development of vegetation is controlled by climate, soil ami biota and 
a change in vegetation can be effected by changing onq or more of these factors. 

It is extremely difficult, if not impossible, to bring about by artificial means, 
any fluctuation in climate, large enough to upset the normal cemrse of succession. 
1 do not minimise in this connection the probable role of artificial rain making, but 
this is as yet a far cry. No one therefore attempts at the change of climate in 
applied ecology. Hut by creating in conopy small openings modification in micro¬ 
climatic conditions of the forest has been brought out. For example light inten¬ 
sity, temperature etc. have been changed by manix)uluting the conopy in some sal, 
deodar and silver fir forests of India. 

Soil conditions can be changed, though to a limited extent; the change being 
most phenomenal in the hnmus layer. It is this layer, which mostly matters when 
dealing with applied ecology. 

The common techniques that are in use in this country are hoeing, mulching, 
contour trenching, etc. in forest areas. The exact ecological changes resulting from 
these techiiique.s have not been studied adequately in Indian forests but moisture 
conservation, aeration or distribution of food material in the soil body is presumably 
the result. The operations are done to stimulate the growth of tree seedlings and 
that ultimately results in the acr.eleratiou or retardation of succession along a par¬ 
ticular line. 

In some areas, the above techniques have helped in the perpetuation of sal 
and silver fir -communities by retarding the successional development of vegetation 
to .commnnities with less important species. 
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The biotic factor is the most powerful and most commonly used, for its loW 
cost and maximum effect, in applied ecology. 

The conversion of grassy areas to Pinus longifolia in .some tracts of the Siwaliks 
is achieved by mere closing it to grazing. Tlie regeneration of some Strobilanthes- 
balsam type of silver lir fore.sts has been claimed by grazing. Fire helfw the 

regeneration of Phtus longifolia and inhibits those of silver fir and spruce. In 

raising artificial plant.itions of a number of sjiecies the vegetation is cldhrfelled, 
debris burnt, and ashes scattered before rc-planting the area. The present state of 
most of ihe .sal forests is considered to be due to fire conservancy, giving sal an 
adv’antage over other .species. 

Shifting cultivation in the past has been a powerful tool in upsetting the normal 
course of succession. The predoininance of blue pine and deodar fore.sts in large 
tracts of Kulu and Basli/ilir Himalajas is due to partly shifting' cultivation. The 

normal climax here is Oticrcus incaua connnunity', and lopping, felling fire have 

destroyed it from large areas. 

The planting of conifers in a number of hill stations, e.g., Simla, JVIussoorie 
and Cluikrata has altered the nature of sucecssion considerably. Mention may be 
made of c'lyploinctia pluntation.s in Darjeeling di.strict and CasuarUia on sea coast. 
If allowed to stay for long enough periods of time the.se may modify the successioiial 
development of indigenous vegetation in the area. 

The i)ractiie of weeding, shrub cutting, thinning, forest management especially 
iiiiprovemcnt felling, brings aboOt large changes in the normal successioiial deve¬ 
lopment of vegetation. 

Although the above techniques in apfilied ecology have been in use for a long 
time the fundamental data regarding these liav’e not been collected so far. The 
necessity of such fundamental studies has now been keenly felt and the Syint>osium 
on “Vegetation Types of India" has formed on “Indian Council of Fcological 
Research." Tliis council includes .specialists in Soil Science, Agronomy', Soil Con¬ 
servation, Zoology, besides foresters and ICcologists. It is iire.sided over by the 
Insivector General of Forests, Government of India and is to co-ordinate and expand 
ecological studies on all types of vegetation in India. It will also help in the 
planning of applied ecological research in different fields of human activities. 

10. I*’. R. Bll.Xkl’CII (lioinhay’) dealt with grass land improvement and socio-ecolo- 

gical point of v ievv. 

11. P. vS. SRINIV.VSAN ; 

It is gratifv'ing to note that an ad-IIoc committee consisting of exjierts in 
various branches concerned Mich as Jiotaiiy, Agricullnral Meteorology and Silviculture 
has been recently' formed with view to advance the science of Applied Fcology in 
India. Also Dr. I*'. R. Bharucli indicated that tlie study of distribution of flora 
and fauna in India will be taken up iinmecliateiy. I feel that the value of such a 
survey will be very much enhanced if the ‘intensity of distribution’, “population 
studies" of flora and fauna of India is made. This can only be accomplished by 
restoring to .sampling technique and hence the first step sliould be to evolve the 
most suitable sample size and structure to find out the percentage to be sampled to 
yield the necessary information to the required accuracy or precision. 

\Uo if possible side by side with this survey tlie study of environment that has 
given rise to the particular development of flora and faitna should be undertaken. 
This aspect of the study was rightly stressed by the visiting foreign delegates from 
U.S.S.R. 
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12. Puotf. SHANTI SARUP (Jodhpar) (In Absentia) : On some Problems in the 
Immobilisation of the Indian Desert, 

The main problem of the selection of species to be used for the control of the 
loose sand is twofold — (i) the selection of species for perennial cover and the 
selection of species for cover during the rainfall. Of the local perennial species. 
Prosopis splcigcra I.,iiiu and Calligonum polygonoides Linn might be used to 
some extent. Piusopis fiiliftoia DC. (P. grandulosa) which is less woody and grows 
more rapidly, however is more suited than the native species. It coppices well 
and regenerates naturally. Its water requirements ore also not so great as that 
of other species tried in deserts in other parts of the world. It i.s also suitable 
for covering the rocky areas and some parts have been succcM-sfully afforested 
with this. 

Calligoniim polygonoides Ijnn is also a useful plant for being introduced in 
the interior of the desert. 

During the ruins the commonest plant is Tephrosia purpurea Pers. It covers 
the soil. The root and dry branches remain in the soil even after the rains and 
may continue as such till late in the sea.son. It is probably a recent introduction 
and is spreading quickly. Its cultivation along with those of other species should 
be extended into the interior of the desert. It is also useful for covering the sand 
dunes. At buch idaccs San hat uni sponlaneiint Linn has proved very useful. 

These species are able to some extent to control water erosion. 

Some of the other lines of work in this direction with i»rol)lems of their own 
as discussed in the paper are :— 

(a) The improvement of grazing lands by rotation, closure and the introduc¬ 
tion of legumes. 

(b) There is constant breeze in the desert for major jiart of the year which 
could be used :— 

(i) for wind mdls for drawing water and as a source of energy for other 
purposes. 

(it) As an aid for artificial r.ain making during the period it is charged 
with moisture. 

and whose effect is to be counteracted by 
(/) Road side planting and planting along railway tracks. 

(it) Wind breaks, shelter belts, development of oases etc. to minimise 
wind erosion, dessication and march of the desert. 

(C) The pmblein of salt in the soil and its removal by planting. 

(d) The control of destruction of vegetation and deterioration of the area. 

(e) Co-ordination of studies and afforestation work done by the various 

agencies and the public sector and formation of an overall organisation. 

13. Ski GURDIAL SINGH LAMBA (Jodhpur) (In Absentia) : pixatioii of Shifting 
Bands in the Indian Desert by means of Vegetation. 

The Indian Desert cK:cupies an area of approximately 80,000 stp miles. Its 
control and reclamation might provide new land for the .surplus population of the 
country. This desert is not treeless, rainless and uninhabited piece of land. It 
is believed that it was well wooded and fertile two to three thousand years ago and 
desert conditions have set in the recent past and are gradually accentuating. Due 
to exce.ssive uncontrolled grazing and unwi-.e exploitation of natural resources 
by man, wind erosion has set in and stabilised sand dutie.s are being transformed 
into mobile shifting sands. Thus the slow' work of nature which was going on for 
centuries in stabilising the sand dunes has been reversed and moving sands are 
engulfing the rich adjoining fields, and smothering walls, buildings, roads and 
railway tracks. These mobile sands can be reflexed by protection and conservation 
of existing natural vegetation supplemented by artificial work. 
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The first essential is to arre»t the movement of sand by lueclianical devices 
temporarily but vesetalive cover must be established for perinaneut reclamation. 
Wooden pallisades or fences may be erected to break the force of wind and catch 
sand. The best way of arresting inovcnient of sand is to spread corn-stalk, brush 
wood or town refuse and to simultaneously sow and plant sandbiuding grasses, 
shrubs and creepers but is ratlier expensiv^c. Another method is by planting fast 
growing species in belts of 3 or 4 rows at about 200 feet intervals. In a few years 
the growth in the belts will be sufficient to afford adequate protection to anything 
planted in between, tirasscs and shrubs growing iiulurally on blown sands are 
recommended to be sown or planted first. After the site have become stable, local 
tree sjiecies or exotics can be green. Iti course of time with the addition of humus, 
the soil may become suitable for grouing even agricultural crops. 

The Chairman summarised (he observations of various participants and spoke 
stressing on llie ilesirability of intensive study of Ecology both in its fundamental 
as well as applied aspects 


Section of Zoology and Entomology 
Jointly with the Sections of Botany and Physiology. 

XVJr. STRUCTITRAL PHYSIOIvOGY of thk cytopfasm. 

Chai})}ian I Dr. P. Skn (Calcutta). 

1. PKOF. VISWA NATH (Iloshiarpur) : 

It IS difficult to name a more comprehensive, if not a more intriguing, subject 
for discussion. It is, therefore, in the fitnc.ss of things that our sectional coni- 
inittee decided to have a joint discussion under the auspices of the sections of 
Zoology, Botany and Physiology. 

Dur I’rcsident was kind enough to ask me some time ago to open tJie dis¬ 
cussion. I reailiU acceiited Jiis kind invitation; but as I sit down to prepare 
an abstract of my talk and survey the bewildering variety of cells in the animal 
and the plant kingdoms, 1 feel that it is impossible for one man to include in his 
iliscussion all types of differentiated cells. 

There are different kinds of germ cells, and hundreds of varieties of somatic 
cells ill both the k'Tigdoms. It may be said without any fear of contradiction that 
the cytoplasm of a y<>ung undifferentiated cell, be it a plant or an animal cell, 
is a polypluibic colloidal system in which the suspended particles arc loo small 
to be seen under an ordinary microscope. But gradually as the cell grows and the 
physiological proresses of differentiation set in, there appear different kinds of 
cytoplasmic 'inclusions’, which are the visible expressions of those processes—the 
physiological proces.ses Ihemselves being entirely beyond our ken. 

There is a vast and bewildering array of these ‘inclusions’, which appear in 
the cell during physiological differentiations. These may be roughly placed into 
two categories—the jirotoplasmic and metaplasmic, although it is impossible to 
draw a sharp line of demarcation between them. The Golgi bodies, the mito¬ 
chondria, the ccnlrosonial system, the plastids of plant cell, and at least a part 
of the achromatic spindles of dividing cells may be cited as examples of active 
cytoplasmic ‘inclusions’, which are capable of growth and self-perpetuation. The 
secretory granules of gland cells, the Nissl granules of nerve cells, the protein 
and the fatty' yolk of ova, the nucleolar extrusions of certain ova, and the starch 
and alcurone grains etc., of plant cells are examples of dead, inert, metaplasmic 
material. 
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In this paper the anthor deals with those physiological diHerentiations in tlie 
cytoplasm of the growing animal germ>cell9, which are partly reflected by changes 
in tlie morphology, chemistry and physical state of the mitochondria, the Golgi 
bodies, the centrosomal apparatus, the achromatic astral system, and the nucleolar 
extrusions. 

Recently the nucleic acids of the cell, both DNA and RNA, have received a 
good deal of attention at the hands of biochemists; and I believe Dr, B R. 
Sesliacliar will enlighten us with regard to the existence of these acids in the 
cytoplasm and their connection with the formation of cell proteins. 

2. I)K. H. N. RAY (Calcutta) : Some observations on the cytochemteal pattern of 
ccitain parasitic, Piotozoa. 

In recent years our conception about the cell as a functional unit has under¬ 
gone many clianges. According to the modern conception every cell is visualised 
to have, besides its specific morphological identity, a normal cytocheinical pattern 
of its own which is responsible for its very existence, reproduction etc. The cyto- 
chemical pattern of Entamoeba histolytica. Trypanosoma evansi and Eimetia tcnclla 
will briefly lie discussed here while my colleague Dr. P. C. Sen Gupta will deal 
scpaiatcly with Lcishmania donovani, Plasmodium herghei and Balantidium coli. 

Entamoeba histolytica ; — 

Tlie chroinatoid bodies contained both RNA and DNA and gave positive reaction 
for alkaline phosphatase as well as for acid phosphatase. These bodies were found 
to take part in the foiiuatioii of the inner membrane of the cyst-wall. Alkaline 
jiliospliatase was also present in the nuclear chromatin and kuryosomc and also 
exhibited a bilanniiar reaction at the surface layer of the cell-body. Gij'cogen 
was present in both cystic and the trophic forms. Mitochondria were found to be 
intimatily connected with the oxidation-reduction phenomenon. 

Ttypanosoma evansi : — 

After treatiueiit with antrj’cide (a trypanocidal drug) a sharp rise of acid 
phosphatase activity in the nuclear nieinbraiie and the cytoplasm was noted, while 
a general decrease of alkaline p]iosphata.-.c activity was evident in the nuclear 
membrane, karyosome, kiiietoplast and all along the length of the flagellum. A 
considerable increase of reserve mucopolysaccharide in the cytoplasm was aI.so 
apparent in the treated organisms. The above changes suggested an attempt on 
the part of the organism to offset the action of the drug. No such change was 
noticed in trypanosomes obtained from splenectomised rats in which the infection 
could not effectively be controlled with autrycidc. 

Ehneria tcnella : — 

The gradient of reaction for the RNA and for alkaline phosphatase was found 
to be directly proportional to each other and to the tempo of the physiological 
activity of the parasite, the reaction being more intense w'ben the rate of multipli¬ 
cation was high and the rate of protein synthesis, presumably, also very high, 
and vice versa. This suggested that RNA along with alkaline phosphatase was 
connected with protein synthesis. 

Occurrence of alkaline phosphatase in the Golgi region of the second genera¬ 
tion merozoites suggested a functional relation between the two. Golgi complex 
appeared to secrete the alkaline phosphatase for the purpose of synthesis taking 
place at this site. 

The association of alkaline phosphatase and the hyaluronic arid type of poly¬ 
saccharide (HAP) in the nuclei of all endogenous stages, peripheral globules of 
macrogametocytes and in the oocy.stic membrane suggested possible correlation 
. alkaline phosphatase end tlie synthesis of HAP, 
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Mucopolysaccharide occurred in the cytoplasm only and by dint of its hydro¬ 
philic character was found to be of value to the parasite in its various stages of 
the life-history. Highest concentration of mucopolysaccharides was attained in 
the second generation scliijiogony, a stage at which the parasites attained imuiuiio- 
genic character, 

5-nucleotldase occurred in the karyosomc and was perhaps concerned with the 
metabolism of protein. 

DNA occurred in low i^olynicrised form in the asexual generation of the 
parasite, while highly ]Mdyrncrii>ed I>NA occurred in the nucleus of the macro- 
gametocytes and the male gametes. Oocyst nucleus was devoid of DNA, though 
about 12% of them bad 1>N.\ in the cytoplasm. De novo synthesis of DNA during 
sporulation is suggested, as the nuclei of the sporozoites contained abundant DNA. 

.3, Dr. v^lV^VTOSH MOOKI5RJI?!? (Calcutta) ; Niiclcar-Cylopla.'.tn Dependency in 
Radiated Cells. 

Structural alteration of an enzyme, in the form of its disappearance and re¬ 
appearance, in a cell is indicative of a nuclear—cytoplasm dependency. Active 
trophic forms of amoebae were radiated by million-volt X-ray generator at COftr 
within half-hour ot radiation, loosening the alkaline phosphatase re.aclious in their 
cytoplasm. The nucleus gives a strong enzyme reaction. However, the enzymatic 
reaction of the nucleus becomes jirogressivcly lowered in next two to three hours 
of radiation. Such radiated amoebae are capable of living a physiologically sub¬ 
normal life only for a short period. Within five hours, the enzymatic activity of 
nucleus visibly revives into its fold. The cytoplasm can only attnm its .alkaline 
phosphatase reactivity at a later period when the nucleus lias fully regained 
its noruial reaction (Mo(»kcrjee and Hajra), Results on radi.ate<l cells of human 
cervix cancer (Mookerjee and De) and on chick ciit1jr3’OS (Mookerjec and Bose) give 
a similar evidence of an initial cylojilasniic denaturation of alkaline phosphatase 
followed by a subsequent nuclear disintegration. 

Tlie timely heliavionr of the appearance and disappearance of alkaline phos¬ 
phatase in amoeba gives a scope to argue that, (1) the cj'toplasniic phosphatase 
is more fragile to rndialioii in losing its reactions but the nuclear phosjihatase is 
more sturdj' because it is affected after the cvtoplasiii; (2) during the pliysiolo.gical 
suhstance-rcgulalion the nucleus seems to i>lay a major rdle, a priiyrl appearance of 
alkaline phosphatase is necessary in it for a l.ater reappearance of the cjdoplasniic 
alkalnie phosphatase. 

4. DR. /MVITYA B. KAR (Rucknow') ; Ciook's change in the cytoplasm of basophil 
cells of the. pars intriincdia after ACTH treatment and its physiological signi¬ 
ficance. 

Crook’s change refers to an aggregation of basophilic granules of the pituitary 
basophils at certain location (s) and the h 5 ’alinization of the rest of the cytoplasm. 
This change, however, does not signify any degenerative condition, but on the 
contrary, is an expression of altered physiological state of these cells. In connec¬ 
tion with our studies on the identity of ACTII we observed that prolonged admi¬ 
nistration of this hormone to kittens causes pronounced hypertrophy of the baso¬ 
phils of the pars intermedia and an aggregation of basophilic granules in a peri¬ 
nuclear manner indicative of Crook’s change. These phenomena undoubtedly 
indicate an enhanced secretory activity of the basophils and as these are solely 
responsible for tlie elaboration of intermedia in kittens, it is logical to interpret 
that ACTH stimulates the output of intermedin. Besides, acceleration of 
cytoplasmic alkaline phosphatase activities in the basophils after ACTH treatment 
or increase in intermedin contents as shown by actual assay of pituitaries provides 
evidences which also point towards sn enlianced production of int^medin, 
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These findings suggest that (I) ACTH can influence pigmentation only in an' 
indirect nmnuer through a stimulation of intermedin production but it has no 
direct pigmentogenic property, and (2) the ai^pearance of pigmentation on the 
body in certain diseases characterized by an excessive output of pituitary ACTH 
(Addison’s disease, Cushing's syndrome, some acute stress conditions) may 
ascribed to a stimulation of intermedin production by the trophic hormone, 

5. I)R, P. C. SRN GI^PTA (Calcutta( : Cylocheviical observations on certain para- 
sitic Protozoa, viz., Plasmodium^ Lcishwania and Balantidium, 

Miiochondfia and Golgi complex 

These vStructures can be demonstrated in the cytoplasm of the plasmodia 
studied viz., P. bcfghci and l^ vivax, and in leishmanial flagellate and B. coll, by 
appropriate sujiraviLal staining techniques. The shape and size of the mitochondria 
vary from minute grains in the plasmodia, to small dot or rod-shaped structures 
respectively in the leplonionads of L. donovani and B, coli. These structures 
show some iiiovemeiit along the cytoplasmic current in the Balantidium and slight 
movement in the t'lher two. Iwidence of active oxidation-reduction phenomenon 
is noted in the plasmodia but not in the other two parasites. Golgi complex 
is present in the form of minute to relatively larger spheroids in these three 
Protozoa, the size varying with that of the organism. 

Nucleic acids. 

The chromatin of the plasmodia contains a minute amount of DNA, and RNA 
is also one of ifs constituents. The cytoplasm is very rich in RNA. The nucleus 
and the kinetoplast of the leishmania and the leptoinonad forms of L. dojtovani 
contain DNA, and the cytojilasni stains light willi p 3 Tonin. In the Balantidium, 
both the macro- and the inicronucleus contain DNA and the basal granules of 
the. cilia are also i'Vulgeii-positivc. The cytoplasm stains lightly with pyronin. 
RNA enters into the composition of the nuclei of both L. donovani and B, coli. 
Cysts of B, coli slnnv intense reaction for RNA, in the cytoplasm. 

Polysaccharides. 

Pol^^saccharidcs cannot be demonstrated with certainly in the plasmodia and 
Leishmania donovani; but the cytoplasm of B, cull contains a large amount of 
polysaccharides most of which is glycogen; the cysts show more intense reaction. 

AIkaline phosphatase. 

Alkaline phosphatase is present mainly in nucleus of all the three classes of 
Protozoa, viz. Sporozoa, Masiigojdiora and Ciliata, but the cytoplasm shows diffuse 
and w’enk reaction in all cases ; the border of the parasites showing somewhat more 
marked reaction than the rest of the cyhq^lasm. The following cytoplasmic struc¬ 
tures show the presence of the enzyme ; kinetoplast of L, donovani, basal granules 
of the cilia of B. coli and the walls of the cytopyge. 

Ill addition, a number of cvtoplasmic granules of L, donovani (leptonionad 
form) shows the presence of alkaline phosphatase. 

It has been found that the intensity of reaction was much less in balantidia 
obtained from cultures in Dobell’s medium than in those in faecal smears, 
thongli the distribution of the enzyme w'as identical. 

Comments, 

Mitochondria are believed to contain proteins, glutathione, lipids, enzymes 
and vitamins, and are regarded as store of metaljoHc material, as concerned with 
digestive process and with respiration It is probable that active oxidation^reduc- 
tion phenomena noted in the plasmodia indicate active metaliolic processes T?eing 

13 
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in progress. Absence of such rapid changes in colour of janus green in the other 
two Protozoa js probably due to different functional activity of these intracellular 
structujea. 

The golgi complex is probably m-ainly concerned in protecting the cell from 
noxious agents which are absorbed in these structures. 

As for the nucleic acid, it i't a peculiar feature noted in our study of parasitic 
Protozoa belonging to different classes, that the Rliizopoda and Sporozoa studied 
so far, which arc lower in the si ale of evolution, appear to be relatively rich in 
RN.V and ‘makes do’ with a minute amount of DNA. The Mastigophora has 
relatively larger amount of DNA and the even more complex protozoon li. coli 
has a large amount of DN.A in its nuclei. More coinplc.x the organism more is 
its DNA content. Also DN.A. is present in organelles other than the nucleus, viz., 
kinetoplast, the basal granules. 

It appears that tlie plasinodia and /.. clunovcini do not ingest or store poly¬ 
saccharides; glucose is obviously utilised as such. The ciliate on the other hand 
ingests and stores polysaccliarides which it breaks down probably into mono¬ 
saccharides in the course of metabolism. 

Jvneystation of Ji. colt is nssociated with storing up of relatively large amounts 
of polysaccharides and the KNA content is distinctly more than that seen in the 
trophic torni. Ivncw'stment I>cing only a protecting device and not concerned with 
multiplication, it is inrious to note the ‘laying up a store’ of food and essential 
nucleic acids by the ciliate. Kven the enzymes necessary for the utilisation of 
this store are present in ahundancc. 

It is generally held that plasinodia and Lcishtnania absorbed their nutriments by 
osmotic process. But the presence of a layer of phosphatase in the iieripheral 
margin of these Protozoa seems to show that transfer of melaholitcs in and out 
of the body of the animals is h)' enzyme activil}^ In the ciliate more complex 
food is ingested and digested in the cytoplasm and the cytop>gc which is tin 
excretory organ has t'on.-.iderable amount of alkaline phosphatase in its wall ; the 
functions of tlie enzyme ni.'iv well In? similar to those of the epithelium of ihc 
large intestine of man. Small amounts of cytoplasmic alkaline phosphatase pre¬ 
sent in the plasinodia and the Lcislnttania are apparently concerned with the 
inetaljolic activity of the Protozoa and those in the Balantidium with digestion 
and metabolism. Tow alkaline pliosjjhatasc content of balantidia obtained from 
culture in artificial media is possibly due to soluble and simpler food being made 
available in the mcditmi, mctabolisin of which does not require such amounts of 
the enzyme as in the natural habitat in the bowel. 

6. Dr P. N. GAN.APATI (Walt.air) : Polysaccharide cycle in the cytoplasm of 

(wregarhte. 

Discusscil the polysaccharide c\cle in the gregarine fSporozoa-Prolozoa) Grcb- 
neckiclla pixellac parasitic in the intestine of the Centipede Scolopcndra viorsitans. 
The polysaccharide is paraglycogen occurring as discrete bodies scattered in the 
cytoplasm. These bodies are more concentrated in the dentomerite than in tlie 
protomerite. 'J'hese bodies accumulate at the centrifugal pole when the organisms 
are subjected to centrifugation at high speeds. Tn the sporonts there is a different 
in the paraglvcogeu content in the two sexes, the females having more than the 
males. The par.sglycogcii ctnild he located only in the female gamates as a few 
spherical bodies w>lule in the male it could not be traced. In the sporoblasts also 
these bodies have been observed and they are more in number than in the gamete. 

7. Dr. A OOPALAKRI.^HN.A (Pilatii) : Cytoplasm in the elaboration of male 

hormones in Scotophilus. 

In Scotophilus wrouf^hioni (Thomas) (microchiroptera vespertilionidae) there is 
a marked increase in the number and size of the leydig cells of the testis during^ 
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the breeding season. No mitotic activity was noticed in these cells and hcn^ the 
variations can only be explained by the assumption that the interlubular connect¬ 
ing tissue cells get transformed into interestitial cells expressly for the purpose of 
elaboration of the male hormones. Obviously this indicates that the structure 
responsible for this change, and therefore for the hormone metabolism of the testis, 
is primarily the cytoi^lasm. This is furtlier borne out by the cytochcmical analysis 
of the testis tluring the different seasons of the year. 

8. Sri S. R. T1. RAO (rilani) ; Behaviour of mitochondtia in Scorpions. 

The mitocliondria do not arise “de novo" as it was assumed. It has been shown 
that there are still smaller bodies in the cj'toplasm known as inicro.somes (thanks 
to the discovery of Claude) which get themselves converted into mitochondria. 
Our idea of the ‘‘de novo" origin is more due to our not finding better methods, 
I mean for want of the recent modem techniques, to search for such smaller bodies 
which are responsible for the origin of mitochondria. Another idea which relates 
to the importance of mitochondria (whose importance is very much lessened if w’e 
assume the de novo origin of mitochondria) is that in some scorpions during 
spermatogenetic divisions the mitochondria behave almost, if not exactly^ like the 
chromosomes, particularly w ith reference to their distribution during the two 
divisions, 

y. Dr. S. M. das (Duckuow) ; Contractile V'acuole formation in Amoeba. 

The story of the formation of contractile vacuoles in Amoeba is far from 
complete. That tliere may be one or more contractile vacuoles iu any one given 
species is known. Rut how do they first arise? What is the .structural physiology 
of the contractile vacuole? In one specie.s of Amoeba (A. verrucosa), we have 
observed that besides the golgi bodies reported by Brown around the newly formed 
vacuoles, mitochondria concentrate in the paiticular region of the cytoplasm and 
show great activity. The mitocliondria appear to enter the golgi region after being 
elaborated in the c\toplasni adjacent to that region. The secretion droplets are 
formed within the golgi spots. The first stage appears as scattered granules, the 
second as C-shaped agglomerated granules, and the last and third stage may be 
defined as the ring stage with the small formative vacuole lying inside each ring 
thus formed. 

That mitochondria repre«.cnt elaborated products which are employed as .sources 
of matter and energy in cell activity is w'ell known. Dr. Sen Gupta in his discussion 
suggested that mitochondria have tiio functions in cell activity : firstly in the 
digestive process and secondly respiratory. Our studies show that a third function 
viz secretion in the formation of vacuoles iu Amoeba may be added. The golgi bodies 
give rise to secretion droplets and presumably one of the materials for the synthesis 
is furnished by mitochondria. The girdle disappears after the formation of each drop 
in tlie cytoplasm. These uvatcry drops coalesce, form larger vacuoles, and finally by 
osmoregulatory activity the vacuole expands and tlirows its products outside the cell. 


XVIII. MECHANISM OF GASTRUEATION. 

Chairman ; DR. P. Sbn (Calcutta). 

1. PROF. M. A. MOGHE (Pilani) : 

All einbryological work till the investigations of Roux and Dricscli was purely 
morphological and too much emphasis was laid on the germ layer theory and its 
assttmed phylogenetic significance. In 1883, Roux enunciated the view that deve¬ 
lopment proceeded by mosaic-like distribution of potencies. Driesclr's announce* 
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niciil that hc^ obtained an entire larva from an isolated blastoinerc of sea-urcliiil 
seemed to negative Roux's theory. But subsequent research on differentiation of 
popJasiinc material and its distribution to blastomeres during cleavage brought out 
the concept of 'time element’ up to which the potencies may or may not be 
similar. The brilliant work of Speinann and his discovery of the organiser, Conk¬ 
lin's work on ccll-lineage and Born’s transplantation methods have contributed to 
the iiioderu concepts of gastridalion. 

Modern concepts deal with the mosaic theory of dcveloi>iiient, the distinction 

between the ino'^aic and the legulative eggs, determination and the nature of 

cliemical processes during gastrulation. 

Speiiiann found that up to a certain stage in gastrulatioii tlie fate of most of 
the embryonic regions is not irrevocably determined. Uue region of the ainpliibiau 
embryo is, however, less plastic. It contains within it the iiilliieiice which deter¬ 
mines the fate of tJie regirms with which it comes in contact, Roux made further 
distinction between dependanl dilterentialu)ii and self differentiation. By 1909 
tlie concept of determination by morphogenetic stimuli was well known. Spcniann 
fuiLher distinguished between primary and sceonilary organisers. The state of the 
reacting tissue is as important as the tissue itself. 

Induction usually occurs a reai lioii between three factors : the graft, the 

overlying tissue of the host and the organising centre of the host. In induction, 
vve are coiifionted with two delcrniiiiations : that of prcvscnce and that of character. 
The term evocation was suggested for the first type and the term individuation 
for the second. 

It was found llial ooplasniic material shows differential susceptibilities to 
poisons. Tins selective stiisilivity suggests the region of highest metabolic aclivitv. 
In I92iS, Child attempted to incliule organiser conc ept in his theory of ])hysiologiccd 
gradients. The orgaiiiMu* has an increased susce])tibility to a number of clu-mical 
substaiu'es. There is also a llu^rnial gradicnl. 

I'lie animal-vegetal gradient v^as estahlislicd frjr distrilmlion of gKcogeii, 

lipids, proteins, and the SlI groups associated w’iih proteins. During gaslrnlation 
a new centre (yi synthesis ol ribo-nucleoproleins makes its appearance. The locali¬ 
sation of alkaline phosphatase thn^ws considerable light on the problem of primary 
inorphogenc ds. Other chemical studies relate to the climniation of carbon-dioNide 
by isolated organizer, oxygen consumption and the measurement of respiratory 
quotient. 

2. 1)K, A. (B )r\D\KIvISIlNA (I'llaiii) ; (justrulation in Mammals. 

'J‘he definition of ihc word ‘Gastrnlation* is derived mostly from tlie study of 
the earh' embryology of iiivcrtebralcs and low^er vertclirates. The classical deiliii- 
liou laid stress on the conversion of the iinilaminar blastula into a bilaiiiinar 

cc^ndiliou resulting in the csiablishineiit of the endoderm and incidentally the forma¬ 
tion of the archenteron. But recent experimental work on the lower vertebrates 
Iiave revealed that the central point of interest in gastrulatioii is the formativ'^e 

luovemeuts of cells culminating in the laying dovvn of germinal lav^ers. In either 

case the result of gastrulatioii is the formation of the archenteron and the endoderm. 

On tlie basis of these definitions the analysis of the gastrulatioii in mammals 
is rendered rompHcaled because the conversion of the blastula into a bilaminar 
gastrula with the esUiblishnicnt of archenteron is apparently quite unconnected 
vviih the formative niovcments of cells resulting in the establishment of the germ 
layers of (he embryo. This is because in mammalian development extra-embryonic 
structures are laid down much earlier than the embryonic structures, so that even 
beh^re the primordial structures of the foetus are differentiated the embryo has 
all the essential germ layers and archenteron. The formative movements resulting 
in the orientation of the germ layers are delayed till after the formation of the 
amnion. 
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We are, therefore, confronted with the problem of establishing the homologies 
and analogies of the different processes in the uiatniiialian development with those 
of lower animals—particularly the anamnioles. At best gastrulatioii in nmimnals 
may be considered as consisting of two apparently disconnected phenomena—the 
formation of tlie endodenn and archeiiteron, and the forinaiive movements resulting 
in the establishiiunt of the blastopore ajid embryonic germ laxens iii their defini¬ 
tive dispositions. 

A clearer understanding of the process in nuiiiinials .will tljro>v light on one 
of the most fundamental problems in inaunnalian development—the homologies of 
the extra-embryojiic strueturcs such as the yolk-sac, the amnion and the allantois. 
That the mamnuilian yolk-sac is homologous to the arclientcron of lower animals 
IS substantiated \)y the hid that (luring early developmental history the yolk-sac 
is the main structure concerned with the nutrition of tlie embryo. Recent find¬ 
ings in some spccicvS of chiroplera, in which, during development the 3 "olk-sac 
undergoes changes in its histology to get converted into a gland-like structure 
recall to our mind tlic potency of the gut eudoderm to give rise to glands during 
outogenv\ Very little ran be said regarding llic homologies of the amnion and 
the allantois. Until tlieir homologies are llioronglily established they can at best be 
Considered as ontogenic adaptations of ihe aiuniotes in general and of luainmals 
with special reference to the allantois. 


3, UK. S. MOt)KJ{RJKlC (Calcutta) : The itfiporlancc of the morphogenetic move¬ 
ments 1)1 ihe mechanics of gasLnilation. 


The transformation of an embrj-o from its blastula to gaslrula condition is 
-Amainly ])(;ssible through the translocation of the cells. Tlie morphogenetic niove- 
^ inents of the einbi'vonic cells carry them from one 1o the other region of the 
embryo—a ncces'-ary precondition for the tissiie-diflerciiiiation. A disensvsion will 
be posed here to slunv the eventful part of cell movements in tlje mecliaiiics of 
gastrulatioii. 

At the lime of amphibian gaslrulalion, when cells are invaginatiiig through 
tlie dorsal lip of llie blastopore, we have placed the lateral iilale mesoderm cells 
in place of the organiser and vice vetsa (Afookerjee 1953). Under the new con¬ 
tingency, the morphogenetic movements of the cells occurred and the lateral plate 
inesjodcrm dilfcrentiated into not^achord and a feeble induction resulted. 


} 


The morplu^gcnetic movements in a chick blastoderm are very sensitive to 
X-rays. Our studios (Mookerjee and Bose, 1953, and Bose and Mookerjee, 1954) 
have shown that high dosages of X-rays (over GOOr) may interfere with the 
process of cell movements; conseqneiilly there may be failure of primary and 
secondary inductions and causation of defects in the individuation. 

Individual cells C)f enibr 3 ^os, wdien iJcrfonning specific iiKjrphogcnetic move¬ 
ments, have been isolated, and experimental morphodynamics were initiated to 
them by mild h 3 drol>'Ris in a sublethal dose (Mookerjee 19vS2). Mookerjee, Dcnchar 
4ud Waddingtoii (1953) have isolated a moiety of cells undergoing a i)articiilar 
type of histological differenliation and tested the intracellular morphogenetic forces 
operative between them. 

One of the major issues of gastrulation problems focuses round ilie problem 
of specific tv'pes of morpliogcretic movemeuts of embryonic cells which set the 
stage for the cvocalor-com pete nee reactions. We are so far almost ignorant of 
the inherent factors responsible for bringing about the cell movements inside the 
embryo, their interactions and final differenliation into a structural pattern. 


4. Dr. SHYAMA CHARAN (Gwalior) : 

A. Informatioti regarding the formation of the blastocoel cavity in Herpeats : 
In this animal a blastocoel cavity is noticeable even in the 5*celled stage. 
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B. Iiifornintioii rcgcirdiug Rhiuopouia ; 

(/) ISiidodoini is formed out uf llie embryonal mass as a result of delamiiiation. 

This la3’cr s^rows all round and underlies the trophoblast. 

(ii) The trophoblast does not disappear iii Rhinoijonia as it does in some 
other forms us staled by Gopal Krishna. 

5. Sri VINGDKANT CIIl NIlAh SHAH (l^aroda) : 

Apart from certain specific histoclicmical work, it is a modern trait to study the 
appearances which the c^gs present after staining by vital dyes. There has been 
a tendency' to interpret tlie el/e^ Is as duie to diUcrences of pH inside the cells. This 
suggests tliat tliileienccs do exists between tlu cytopla':>iu of these regions. Hence 
dilfereutiation ol pH in dilfereiit regions of egg and also that uf diiferciit kvpcs of 
eggs, liave iinporlant significant'c in the mechaiiisni of gaslrulation. 


Section of Anthropology and Archaeology. 

XrX. TRrBz\I, WbXFARE AND REHiVIHUTATION. 

CUai}tnan: Dr. B. K. Cn\TTHKjiiK. 

1. Dr. NABIiNJAJ DATTA-MAJIJMDKR : Tribal IVclfiVC and Kchabilitallon, 

The total number of Scheduled Tribes in India is 212 having a total population 
of ly,111,498. That is, the Scheduled Tribes form 5*3G% ot the entire i^opulation 
of India. The tribal ])eoples belong to dilterenl ethnic and cultural types. They 
live in various economic stages ranging from hunting and loud gathering through 
shifting and terraced cultivate)!! to plough cultivation in the plains. The extent 
of their contact with nondribal j^eoples has also a wide range of v^ariation resulting 
in diJferciit degrees of acculturation. 

The problem of tribal welfare and rehabilitation is intimately linked up with 
the question of what should be the place of the tribal jjeoples in the national 
democratic sel-up ot India. x\ftcT discussing the different schools of tliouglit on 
the latter question the wnler of this paper holds the view that the solution lies 
in the integration (as distinct from tilher isolation or complete assimilation) of 
the tribal peoples in Indian society. This integration is quite compatible witli 
heterogeneity of cultuies. The different component groups in such an integrated 
socio-economic-political set-up while maintaining their social distinctiveness and 
traditional background will acquire certain common denominators of Indian national 
culture valued by all and lliereby develop a sense of national unity. 

The measures necessary for tribal welfare and rehabilitation are bound to vary 
with the stages of socio-cultural development of the different tribal groups. The 
bunting and food-galliei iug Jiirhor, Korua and Hill IVIaria cannot be subjected to 
the same treatment as the Jiiaiig, Pauri Bhuiyau and Kandh shifting cultivators or 
the Muncla, Oraoii and Sanlal plough cultivators in the plains. The transition of 
the tribal peoples from their tribal economy to our national economy must be 
planned and piloted in conformity with the cultural matrix of the social groups 
concerned. In other words, the desired integration of the tribal groups in the 
national democratic set-up of India has to be brought about without suddenly 
uprooting them from their traditional cultural mooring and thereby causing them 
irreparable physical and psychological damage. 

2. Dr. J. D. N. VERSLUYS : Tribal Welfare and Research, 

At the two Conferences held at New Delhi in June, 1952 and I/ohardaga in 
November, 1953 the need for research in connection with tribal welfare was stressed. 
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In some States research centres have been set up or are in preparation, but one 
does not gain the inii)ression that research is actually considered to be an essential 
factor in tribal welfare work. The term welfare work should be taken in its widest 
sense as to include measures against soil erosion, or to promote acculturation, or 
improved agriculture, or better health, etc. It may be useful to make it clear that 
the research to be carried out should be immediately connected with the specific 
kind of w'clfare work envisaged in a particular area and not take the character of 
general rescarcli into all the aspects of tribal life which would require more time 
and personnel. This “directed” research should of course make full use of existing 
knowledge av^ailable with oflicers of various Government Services and non-officials 
or in existing rejjorts. However, it will be necessary to investigate how far all 
this is still applicable as important changes may have occurred meanwhile, and 
particular alleiitiou should be paid to local diflereiices which may occur in the same 
tribe even within relatively small areas. Non-tribal as well as tribal groups of the 
l>oi5ulaLion limy have to be included in the survey. 

d. vSki A. HIIATTACriARYYA (In Absentia) : 

Without projier understanding of the sentiment and cultural background of a 
people any work uiidt rtaken in the name of 'welfare' among them naturally leads 
to disastrous results. Aloreover no programme even on a regional basis, not to 
speak of all Imha, can be adojited for tribal welfare. I^'or though due to various 
circumstances various Indian tribes have concentrated themselves on certain diffi¬ 
cult parts of the sub-continent, yet it is not a fact that they have been able to 
develop social and cultural integrity in each and ev'ery area inhabited by them—- 
they liv'C as neighbours and though economically they share the same fate, yet each 
‘of them retain ils own characteristics, social, cultural and linguistic. The historical 
background of the development of socio-cuUural life of each tribe is also different. 
The example of Chota Nagpur Division of Bihar can be cited. The aboriginals 
living over this area are divided linguistically by two broad divisions—one Austro- 
Asiatic and aiifitlnr Dravidiaii. Cullurally also there are two broad sections—firstly, 
the food-gathering and, secondly, the food-producing. There arc many villages here 
where both these, different group.s of people live together as neighbours outwardly 
sharing a common et'oiiomic life but inwardly retaining their cultural individuality. 
A common set of ‘welfare’ plan have been imposed upon the people. Basic schools 
have been started with a common carriculuin and a common medium of jnstruc- 
Uon which is Hindi, a language unknown over this area. Oraon which is a well- 
developed language finds no place among the Oraon childieu. Miinda an equally 
important tribal language shares the same fate with the Munda-speaking children. 
This has resulted in little progress in real education of these peoples so far. 

As far as rehabilitation is concerned that the nomadic tribes cannot be re¬ 
habilitated in agriculture is well-illustrated by the Birjias of this area. 

4. Dr. P. N. sen GUPTA (Calcutta) : Importance of Dietary and Nutiitional Assess¬ 
ments in the Welfare Programmes of the Tubes. 

Before any tribal welfare scheme can be rationally and successfully undertaken 
one of the most important things to be considered is with regard to their nutrition 
and health. It is to be undersfood whether foods arc sufficient for maintenance, 
whether these provide with adequate nutrition, whether the tribes are growing 
or heading towards extinction, how the deficiency diseases like goiter can be pre¬ 
vented and in what possible ways the dietaries can be improved. Some tribes 
are living on wild products, some are herbivorous, some are carnivorous and 
some are lacto-vegetarians. The effects of these different dietary ranges on the 
growth, physique and health of the tribes can be only by proper and 

extensive scientific assessments. 
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It is revealed from the imtntional iiivesli>;ations carried out among the Abors, 
Node Nagas and tribes of Tripura State and Travancore that the dietary patterns 
and their nutritional value and growth of children of two tribes are much better 
than those of the other two. The cause of this difference has been explained. 
The possible reasons of the incidence of goiter in one tribe and how it can be 
prc-vented has been discussed. Suggestions have been put forward how the dietaries 
of the tribes can be improved under the existing conditions for Ijetter ^intrilion 
and better health. 

5. Ski AMBALAIv WAS (hhubaneswar) (In Absentia) : TyUnjI Wcl/afc mid 
RcJiabilitatioji hi Oiis.^a. 

1. There is a special Department ft>r Tribal and Rural Welfare in Orissa to 
ameliorate the condition of the tribals in the following fourfold way. 

(a) I^acililies for lCdi\calioii ; slartin.L* of residential Ashram Schools, daysehools, 
training centres for teachers and workers; giving scholarships, stipends and lump 
sum grants for higher ediu'ation, etc. 

(b) Medical and health programme. Drinking water wells, distribution of 
medicines, ]jrupaganda for cleanliness, etc. 

(r) Removal of Social disabilities, lly legislatkm and by projiagnnda. 

(ci) Kcf)noniie betterment. J’rioiity in giving cultivable waste lands, free dis¬ 
tribution of bullocks, ]>loiighs, etc., starting foicst, settlements, preventing exploi- 
taluni by legislation and by starting inultiy}iirpo.sc Co-operative societies, etc. 

2. There are different categories of IribaK in the state. They are at various 
stages of civilization. 

(a) {settled agriculturists doing even vvet cultivation and raising cash crops 
like turmeric, ginger, tobacco, etc. 

(f>) Doing mixed cultivation, partly settled and partly shifting. 

(c) Ivivdng partly on shifting cultivation and partly on .selling forest produce 
such as gum, lac, tamarind, keiidu leaves tor Ihdis, honey, grass an<l hunting, etc. 

(i1) Daily labourers :—Field labour, Mine labour. Tea labour, working as agri¬ 
cultural servants or Domestic suvants, looking after cattle, goats, pigs, poultry, 
etc., looking after mango orcliads, pack-fruit trees, etc, 

3. Rehabilitation : for whom, why and how of it. Resources; Ageiicv’^; 
machinery, ayjproach, etc. 

4. A. livil effects of shifting or axc-cullivation. 

(a) Wreckless destruction of valuable timber. 

(h) Soil erosion. 

fc) Adv’crse effect on the fertility of the s^iil, 

(d) Floods causing damage to crops, y)ropcriy and spreading sands over 
fertile lands. 

(<?) Decrease in rainfall. 

B. Where shifting cultivation is unavoidable what precautions should be taken 
to minimise the evil effects protecting the hill tops and ridges; terracing the 
lower slopes, etc. 

5. Tribals* view point in favour of shifting cultivation. It is a way of life 
with many, rrotectioii of crops from wild animals; less labour; no further nianur- 
ing necessary, etc. 

6. Orissa Gov^ernment’s forest settlement schemes. Number of families re¬ 
habilitated. Acres of land reclaimed. Money spent per family. Do the tribals 
appreciate Government measures? Defects and drawbacks. 

7. How to make rehabilitation schemes .successful and popular. 

8. How to stop the exploitation of the tribals by money lenders, contractors, 
land-holders and petty Government servants of the forest, police, i^xcise end 
Kevenne Departments, 
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9. Right type of education of the children, social and adult education, visual 
propaganda, etc. 

6. Ski N. DAS (Ranchi) (In Absentia) : 

Rehabilitation of the tribes who are at the collectional stage of economy has 
drawn considerable attention from the anthropologists and administrators. Parti¬ 
cularly the tribes who resort to the shifting cultivation and thereby destroy the 
forests are being widely discussed. Destruction of forests lead to decrease in the 
rain-fall and soil-crosion. Tlje Hill Kharias and the Pahariyas in the State of 
Bihar are such tribes. The Government of Bihar are spending nearly Rs. 50,000/- 
aniiually for the rehabilitation of 100 Kharia families in a prepared land in 

I.)halbhuni. The Pahariya rehabilitation scheme costs lakhs of rupees. 

2. Welfare measures in their practical application by far the most manifested 
in these rehabilitation schemes. Nevertheless scientific studies of these tribes had 
iif)t so far been undertaken, tbereliy leading to lacunae and some times fnistaiion 
among Uie inmates of those colonics. Cultural anthropologists can be of immense 
help tc; the administration. PorLiinately the Government of Bihar have established 
a Tribal Research In>stilute with its permanent headquarters at Ranchi to study 
the tribal cultures in scientific linos, and on the basis af them to suggest appro¬ 
priate welfare measures. 

3. One iiiiporlant thing the Anthropologist ha<l been so far missing as 
example, i.e , the ideas and experiences of ranked administrators. Hence it is 
essenlial that all out efforts can now be made to analyse their views. 

4. SitniiUaneously the anthropologists con assist the administration in several 
ways cxcej:)! their own specific studies thereby they wfill no more make them 
curio-hunters, but nun practical approaches. 

5. Acadeinic deliberations in the Universities serve their own purposes but 
they some times df) not fit in to the realities. This difference need be hammered 
out. 

6. But appropriate welfare and rehabilitation will not be possible without a 
thorougli study of the cultures of the people concenieJ by anthropologists who 
in their return can marshal cooperation from other sister social sciences. 

7. Ski N. K. SVA:MCIIAUDIinRY (In Absentia) : 

O'lie need of better deals for India’s widely distributed tribes stands as iniglity 
challange to the Indian Anthropologists. In view of the country’s National Plan¬ 
nings a systematic and scientific approach to the nature of the problems should 
be attempted. Tribal communities should not lag behind in mal-adjusted condi¬ 
tions as social and economic well-spots in the national life. 

Hitherto secluded tribal areas will open up as mineral and other resources are 
tapped with the expanding facilities of the reconstruction projects. But due to 
cultural and social differences vis-a-vis ihe local ecological factors there will be 
variations in the nature of the problems. This factor is of prime importance for 
to work aniongst tribes the anthropologist should not think himself a branded 
social worker with pocketful of money who tries to improve the lot of some 
unfortunate human burdens by providing some facilities. Missionary zeal is neces¬ 
sary, not attitude. 

Considering the ethnographic past and the present of a particular tribal com¬ 
munity in questioai ways and means for welfare and rehabilitation could be scienti- 
fically predicted. The present requirement is (1) to gather objective data and 
(2) their systematization into cthnographical-cutn-ecological areas thereby obtaining 
this nature and measure of problems* Research planning is necessary, 
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8. I)K. B. II. MEHTA (Bombay) (In Absentia) : Rehabilitatwyi of Ex-criminal 

Groups. 

The problem ol the ex-criminal tribes is one of the most difficult problems con- 
frontnig India after Iiulepeiideiice. 

Need of a scientific ai>proaeli to guide the jiroper uiiderstnnding and treatment 
of the jn’obknis. rrcseni day leiidency of a ujuversal appniach to entirely jiiffereiit 
kinds of probk'ins. 

The true iniplicMiioiis and contt nl of a rehabilila* ion programme as the primary 
ol)jccfiva' <)( U'eatiiiriit rjf ex-crimiiial Iribts. 

The histMi-ical background and lack of data to reveal who were the ex-criminal 
tribes. vSeccral possible theories to explain who Uie> are, and how they came to 
be considered criminals. They are not trilies; but only gangs, groups, pmall 
communities, or maladjusted sections of major tribes. 

Crt of maJadjiislmcnl : Individual factors, lack of adjustments to liabitat, 
ddlk-ulties of economic life, inability or unwillingness to adjust to law and order 
of the vState, feudal ccmccpts of prc^pcity, land and forest policies of British 
Government, conflict with c.astc sysleiii, etc. 

Historical evaluation of British ap])rc)ach to the problem, and eoiisc(jueiit i^ro- 
lection and preventive measures, social legislation, and programmes of adjusUiieiil. 
State comments on social kgislalion, methods of regislratioii, idcntihcation, 
restriction, and segregation. The failure i»f British objectives and iiu tluids. Causes 
and conset|uences of failutes; social iiiakKljiistiuents of the ex-criniinal tribes 
aggravated. 

'J'he problem of ex-cnmiiial as a heritage of Biilish rule to Free India. 

Neglect of these coimminities in the Constitution, and absence of suitable State 
agencN' to deal witli the problem. 

Tlie 1952 legislative measures do m>t solve the lU'oblem ; I^ut are only 
a beginning of solution. I.ack of preparation and planning t<» deal with I he subject 
alter legislation. 

Suggested methods of rehabilitation and the need f«)r research, experiments, 
and evaluation of results of prejudices. 

^Tetluxl 1. Keliabililation on land in selected arras acceptable to them. 

Importance of allowing a gradual process of acculturation and assimilation. 

Method 2. Rehabilitation of small groups, instead of the whole conuuunity in 
areas suital^Ie to them in terms of economic polentialitii*s. 

Method 3. Intensive piogrannues of vocational training for youths. 

Method 4. Partial segregation of cliildren, organising an intensive educational 
])rograiTiine frfun 4 to 21 years. 

Meth<jd 5. Intensive application of ('ommunity organisation programmes to 

manageable cornnuinilics; communities of between 250 to 1000 families. This 

method will involve : 

(a) Development of physical area and treatment of the housing problem; 

(h) Programmes of economic development nn a planned basis, preferably on 
a cooperative basis. 

(r) Provision of adequate social services for health, education, community 
recreation, and woman and child w^elfare. 

(d) Intensive treatment of social jiroblern found within the community group. 

(r) (iradual development of leadership from within the community and 
developing programmes of intensive social participation to prevent individual mal- 
adjnslments and delinquencies of age group.s of lx>th sexes. 

(/) Intensive case work for maladjusted individuals. 

9. Srt SUNARAM vSOREN (Orissa) : 

Ill Orissa there is a large tribal population. It is noticed that they are in 
three stages of development. The first are those who are living mixed up with 
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the jioil-tribal population in an advanced stage of acculturation. The second cate¬ 
gory consists of those who live in the hill districts, namely, the ex-State areas 
and the old districts of Gaiijani and Koraput. They are poorer and less advanced 
than the first category. In the third category may be placed those tribal who have 
their abode on hill tops and in the midst of thick jangles. They are living a 
primitive life in a most backward condition socially, educationally and economically. 

It is the third category of the tribals for whom development work has to 

be i^laiined very carefully. It is here that help of the anthropologist is necessary 

for a scientific study of their present condition, their customs and beliefs, to make 
proper planning for their amelioration, h'or, a welfare State cannot allow things 
to dcvelox) tlieiiiselves, effort has to be made lo heli^ these people to come up to 
the level of the average citizen. 

It has to be studied how to prc>cess of acculturation has grown in respect 
of the fjlhcr two classes of tribes mentioned above; it has lo be studied in what 
way efforts made in the xiast have alfectcd their lives. These facts will help in 
arriving at some conclusions about tJie policy to be followed for assisting the lliird 
or tlie most backvNanl catci'^ory of the tribes in the Slate, 'riu^se tribals are 
addicted lo shifting rnltivalion. The x^rcsciiL policy is to luring (hem down to the 

plains for setlle.d cullivalion. These colonies have >el to be poijular. But 

experience has shown that once a scheme is found suitable lo the tribal, he eagerly 
comes to coox^crale in its execution. Our educational vschenie (Aslirani and 
Sevashrain) may be cited as an example. TJic zVdif^a^i was j^resciited with a scheme 
that lie liked. Anotlier instance is the use of modern medicines. The Adihasi is 
still preferring the i:)rimitive metliods of treatinent. 

The Govcinmeiit of (Orissa have luckily got llie suggestions of eminent social 
wfjrkers like the late vShri Thakkar Bapa. They have set up a Tribal Research 
Bureau with two Researcli Scholars to assist them to collect information to help 
them in the solution of the.se and similar problems. 


Section of Agricultural Sciences. 

Jointly with the Section of Geology and Geography. 

XX. MINIiRAI^S IN SOIIvvS AND CI.AYvS. 

Chairman: T)r. R. J, Kvlvmkak (Nagpur). 

1 . Dr. B. CHATTKRJKIC (Sibpur, Calcutta) opened the discussion and read his 
paper on the Cation Dissocial ion oj Clay Mine) ah : 

The essential inorganic jxirt of a .'-oil is the clay material w'hicli is composed of 
one or ii’ore of secondar}' silicate mineials known as ‘Clay Minerals’. The coinnioii 
type of clay minerals presoul in soils are kaolinile, monlinorillonitc and illile. The 
clay miucials differ in their capacities for fixation and release of cations. A know¬ 
ledge of the fractions of cati<ms dissociated from clays is of utmost importance to 
agronomists as this will supj^ly them information on the ionic environment in which 
the plant root is growling and will ilins help them in drawing up fertilization and 
liming projects. Development of membrane electrodes has made possible studies of 
the ionization of cations from clays. The cation activity in clay systems has been 
found to depend on the type and concentration of clay minerals and also on the 
nature of cations concerned. The degree of dissociation of the divalent cations 
is much less than tliat of the monovalent ones. The ionization of the monovalent 
rations (Na, K, NII 4 ) from clay minerals follow^s the order : Kaolinite>iVIontmonllo- 
iiite>lUite but for divalent cations the general order at pH values less than 6*0 is 
liUte>Montmorillonite>Kaolinite (except that kaolisiite is most ioni^d wdth barium) 
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white at complete neutralization the ionization of the divalent cations follovvs th^ 
order : Kaolinite>Illitc^]\[onli:ioril]onile, It has been found that the activity of the 
rations does not increase appreciably on the addition of the corresponding base to 
the cUns over the tange of alxnit 20 to 80 per cent neutralization (Base saturation) 
and cis a result the active fraction shows a marked decTeasc over this raii.t;e. This 
observatifui is very sjL^niiicant in relati(jn to fertilization practices in that if the 
fertilizer material Ix' inade(|iiate for llic entire area it will be wise to sprtatf it over 
a relatixely small area lliaii to apply it in insufticient quantity over the entire field. 

2. DU. S. r. KAYCJIAI'DITRI and Ski C. N. RAC) (New Delhi) : 

There arc many mineral fertilisers in India w'luch require to be properly ex¬ 
ploited for increasing the crop ])roduclion. Deposits of nitre eaith provide tlie 
majcji* nutrient nitrogen in which the Indian soils are primarily deficient. Rock 
phosphate deposits i liiefly at Singbhum end Trichinopoly i:)rovide the second major 
defiiieiil nutrient. Minerals providing minor elements like manganese \n the form 
of p>rolusite, boron in the form of hore and molybodeiimii in the form <if moly- 
bodiMiito occur in different jiarts of India. Deposits of materials useful as soil 

ainondnieuts like lime stone and mare and gvpsum are also available in suffieiently 
large resources, 

3. 1)K. B. RAMA :\K)(>RTHV (New Delhi) : 

It w-as show^Ji earlier lliat the refle<'tance spi'Clra of ignited soils can Ix^ used to 
determine the dominant mineralogical coinposilion of their clays. It is now^ shown 
that for soils low in organic lualtcr, this can be done from the reflectance spectra 
of the soils tv’cu witluuil ignition and llie results are in agreeiUcTU walk the 

eonchisioiis of Bagchi using X-ray analysis. It is shown further tliat knowledge of 
the chief individual mtmlars of the different typ^s of clay-mnierals jnc'-eut in the 
soil can he obtaine<l hy comparing its retleclaiico in the violet region befijre and 

after ignition. In this w'ay, tlic presence of the highly hyderated members like 

incuitmcrillonile and halloysite can be distinguislied from others of their ow*n type, 
if there is ]>r{ictically no change in this violet relleclance, 

vSenii arid conditions acting on the bassaltic trap rock seem to produce dominant 
amounts of montmorillonile in llie soils. Semi arid and arid conditions on the 
other hand on the once marine Indo-(Tangetic alluvium seem to produce a dominance 
of illile while perhumid conditions seem to produce members of the Kaolinite group 
whether the soil is derived from the above alluvium or crystalline geneisses and 
granites. 


Jointly with the Section of Botany. 

XXI. PLANT BRKKDING METHODS IN RELATION TO PHYSIO- 
LOIUCAL AND BIOCHEMICAL CHARACTERS. 

I. I)R. N. PARTHASARATHY (Cuttack) : 

TJie two ways in wliich modern plant breeding ditfei's from that of the past 
are lir.st, the more conscious direction of breeding research to the solving of 
<lefiuite problems and secondly, the development of a more scientific approach and 
technique. Breeding for such characters like earlier ripening, better quality, 
stronger straw, longer keeping powers and resistance to frost, drought, 

salinity, diseases and pests has now become possible, while until not very long 
ago, the only character dealt with by the breeder was yield potential. In breeding 
for all such biological and physiological cliaracters, it is important to have critical 



Discussion : Agricultural Sciences 


tod 

tests or correlations to evaluate the character under study and to understand the 
mode of inheritance of the character. 

In many physiological characters like drought and frost resistance, the un¬ 
certain nature of morphological, physiological and iihysico-cheinical characters as 
indices of resistance, has made it necessary to adopt the direct method of testing 
in the field or by pot experiments in drought and cold chambers. However, by 
careful studies many useful correlations have been worked out. A cytological 
study of the tapctal cells in plants grown under cold conditions is made in Japan 
to determine cold resistance in rice, liven in breeding for di.^case resistance, 
where it is relatively easy to incite artiticially disease conditions and score the 
progeny for resistance or susceptibility, simple anatomical or cytological correla¬ 
tions sometimes greatly simiilify the breeder’s task, e.g., correlation between the 
number of dead epidermal cell layers and resistance to scab in potato. Other 
valuable correlations are osmotic pressure in estimating saline resistance, schleren- 
cliyma developincnt in non-lodging studies, micro-chemical tests in estimating oil 
content in linseed and nicotine content in tobacco, height and thickness of the 
.stem in studying fibre content in jute, thicktjcss of bran layer in estimating nutri¬ 
tive value of rice, gluten content and baking quality in wlieat, specific gravity 
and chiijpiug quality in potato etc. 

TJje actual breeding procedures to be adopted will depend on the nature of 
inheritance of the character. In certain cases like breeding for disease resistance, 
(lie task is complicated by llie constant origin of new races of the concerned 
fungus. Since it rip]iear,s ihat in several instances, the centre of origin of resis¬ 
tance genes in the host ijlaiit is akso the centre of maximum variability of the 
concerned parasite, the breeder can try to breed lov resistance to the most 
virulent races occurring in such areas. A recent suggestion by an American 
woi'ker concerning breeding a ‘comiio.site wheat variety’ again.st the attack of 
Puccinia gianiiiiis ttitici can be extended to other crops with similar problem. 
Such a variety when distributed commercially will be a mixture of many pheno- 
typically similar lines which are genotypically ditfcreiil for resistance. It should 
Innvever be emphasised that vve need more fundamental iiilorinatioii on the mecha¬ 
nism of resistance in the host plant and the meehaiiisin of origin of new strains 
in the pathogen before we can organi.se breeding for disease resi.stance on more 
rational lines. 

Finally, cyto-gcnclic studies are important both to overcome cros.s-incompati- 
bility problems and to transfer the desirable character along without introducing 
man}' undesirable features, when the dounr parent hapjiens to be a member of a 
different specie.s or genus. The role of such studies in potato and wlieat breeding 
methods is pointed out. 

2. Dr. R. D. ASAN.\ (New Delhi) : Physiological Considcralions of the Problem 
of Breeding Drought-resistant Wheat. 

Since nearly two-thirds of the area under wheat in India has scant facilities 
for irrigation, breeding of improved varieties for unirrigated land is of obvious 
concern to us. The plant breeder requires some suitable index or indices of 
dronglit-resistaiice to aid his breeding programme. The results of physiological 
investigations conducted at the Indian Agricultural Research Institute, with this 
purpose in view, are reviewed. 

The variation in soil moisture, obtaining in unirrigated land, daring the life- 
cycle of the crop has been discussed in the light of the two important soil-moisture 
constants. 

The most suitable criterion of drought-resistance, from agronomic point of 
view, is yield and as such the influence of drought on physiological processes 
directly connected with yield should be assessed but unfortunately precise infor- 
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Illation on this relationshii) is lacking. The effect of soil drought on the three 
important ear characters, directly concerned with yield, namely, ear junnber, 
grain number per car and 1000-kernel weight was, therefore, investigated, both 
under pot and field culture. The eflect of each character on yield was estimated 
by calculating standard regression coelliciculs and it was found that when soil- 
nioi.stiire was adequate, ear nuiuber \ery largely inllueuced yield, whereas under 
deficient soil moisture, the other two characters had more or less the same eflect 
as car number. It is suggested that varieties po.ssessiug high values of all the 
three characters might perform relatively better in unirrigated land und attempt 
should be made to breed such varieties. 

3 . Dr. G. S. MURTY (New Delhi) : Uioiheviical As^fccts of Plant Breeding with 

itpccial Refctcnecs io Wheat. 

For a scientifically planned programme of plant breeding, a knowledge of the 
nature of the problem, iiihentame of the eoueerned eharaeter and its relationship 
with other characters is essential. Fundamental studic.s in the field of hiochcniistry 
have thrown light ou the nature of several characters in crop plants, including 
wheat. Rut a study ol the inhcritanee of the biochemical aspects of .such characters 
i.s a relatively under-developed field of work. Studies of this nature depend in 
turn on the development of specific tests which should be simple and accurate for 
meamriug the characters concerned. The test should be applicable even for a 
small amount <jf the material colleeled fnini a few plants or preferablj' from a 
single plant .so that, it would be possible to collect the data ou segregating 
poiiulations. 

vSugar-coiiteiiL and csmotie pre.ssure of the sap are known to he usually assti- 
ciated with frost hardiness m wheat although, a strict correlation of this nature 
has not yet been estalfiished. It is probable tlial in cases where frost injury is 
high, carbohydr.'ite-<'»>nlent is low. It has been suggested by .some workers that 
resi.stancc to frost, drought and heat is basically similar and that resistance to 
one of these adverse conditions denotes resistance to the others. The inhentanee 
of re.sistanee to cohl in wheat has been studied by Wor/ella. Indications were that 
cold resi.stancc was a quantitative character conditioned by several genetic factors. 
The.se studies also included characters like granulation, carotenoid pigment-content, 
crude protein-content, kernel weight and test weight. 

It has been observed by .several workers in recent years that phenolic com¬ 
pounds and gums prodiu ed in the plant bod_v are responsible for ru.st resistance. 
The.se explanations, however, cannot account for physiologic .speciali.sation. It is 
likely that serologically distinct proteins, species-specific in nature, might be the 
ba.si-s of physiologic specialisation. It seems worthwhile that gieater attention 
should he paid to this approach to an nnderstanding of the nature of reaction to 
rust attack and genetic aual 3 ssis of llie R-S factors that appear to be associated 
w'ith specific protein.s in wheat. 

4. Dr. J. TIIUIyJARAM RAO (Coimbatore) : Sugarcane Breeding Methods in 

relation to certain Physiological and Biochemical Characters. 

The production of good hybrid varieties in sugarcane depends more on finding 
suitable parents through experimental crosses, on assessing their value, and ou 
raising a large population of seedlings in the hope of chancing on a suitable 
variety. The criterion for the .selection of parents is generally the actual perform¬ 
ance of the varieties in cultivation under the various soil and cHnmtic conditions 
and their behaviour in breeding. In view of the low percentage of selections in 
the progenies, and the long duration of the crop, it has become necessary to 
establish indirect correlations between simple morphological, anatomical or other 
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characters and the known economic diaracteristics so that valuable seedlings may 
be spotted out during the seedling stage itself. 

The chief economic characters in sugarcane are yield of cane and the sucrose 
content in juice. The former is mainly a function of the physiological attributes 
of tillering and growth. Suitable parents are available for production of high 
yielding and/or high sugared types. The existence of an inverse relationship 
between yield and nitrogen content, if fully confirmed, may necessitate the pro¬ 
duction of varieties with low nitrogen content. Resistance or at least tolerance 
to adverse conditions like drought, frost, submergence etc. is necessary in improved 
sugarcane varieties if they are to survive under Ihc climatic coniiitioiis in North 
India. In view of llieir good performance under North Indian climatic conditions 
Co. 205, Co. 285, Co. 453 etc. liavc been used as parents in breeding for these 
conditions, and the n^sults have l^ecii encouraging. Certain discriminant functions 
of drought resistance may prove of use in tlie selection of useful tyix^s in the 
seedling stage. Varieties with different maturity periods have been evolved to suit 
the needs of the industry. Other physiological or biochemical characters like 
pith, <’hc]nical composition of juice, starch content in stem have been studied. 

5 . Du. R. R. PANJlv (Coimbatore) • Physiological and Biochemical Characters in 

Sacchafurn Spontaueiim and their Significaiice to Sugarcane Breeding. 

The hardiness shown by the present-day hybrid siigarcane.s has been attributed 
by cane breeders to diaracteristics inlienled from the wild i)arent, Saccharuni 
sponlanenm. In the wide variation and adaptability shown by this species, much 
.scope exists for choice of parents. A survey of ihe physiological and biochemical 
characters in the wide range of variants of this wiki cane would therefore be an 
important vStep towards the improveiiv iit of hybrid canes. 

Among the physiological characters concerned in drought-resistance, osmotic 
coiicontratioii of llie cell sap apjieared to be the most important in the case of 
spontancum; a survey of about 30 variants to-datc has shown a variation ranging 
from 0*28 to 0 05 molar in terms of tiilrale as against 0*30 in S. officU 

nariinij and 000 in Erianlhus muiija. Grown in graded saline culture solutions, 
some variants appeared to have greater tolerance to salt than others. 

Among the biochemical chaiaclers, the sugar content of juice is very important. 
A survey revealed spontaneuins with sugar conlenls as high as 14% in juice. An 
interesting finding is that the juices of some variants give negative readings pre¬ 
sumably due to an exceSvS of Icvulosc. This fact may have implications on the 
limits of purity attainable in hybrids; it also emphasises the need for testing 
varieties by the double polarisation method, especially where invert sugar content 
is high. 

There is a wide variation in the amount of starch contained in the internodes. 
Starch in juice interferes with clarification. With a proper choice of parents, the 
breeder may steer clear of this factor, especially as variants of sponlanenm without 
starch appear to be homozygous for this character. 

While the high polyploidy and heterozygosity of S. ofjicina^um variants has 
placed a barrier in the way of improving progenies, the study of and selection 
among clones of spontancum would perhaps help to enhance the efficiency of 
breeding. 

6 . Dr, S. M. SIRCAR (Calcutta) : Breeding in relation to the Physiology of Rice 

Plant. 

Problems of breeding rice varieties should l>e approached from a consideration 
of the l>ehaviour of the plant towards the environmental factors. A ^reat deal of 
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our present day researches on ad hoc experiments have produced little practical 
value. This is primarily due to the lack of proi>er consideration of the physiology 
of the plant. l*'undtiiuental knowledge of the reaction of the rice plant towai'ds a 
set of environmental factors forms the b.isi.s of the procedures to be followed lor 
the effective breeding of rice varieties. This is more evident from some of the 
Ijrescnt day important problems of nee breeding, e.g., lesistance to lodging, flood, 
drought and salinity, varietal dilfercnccs in rcsjionse to fertilizers under different 
climatic conditions, ccolog’ical characters of vairieties of ditferent regions, improve- 
ment of the nutrilional value of liee by increasing the protein and vitamin contents. 

In lodging apart from the morphological and anatomical considerations, the 
response of plants to N.I’.K, supply umler different climatic conditions i.s to he 
notetl. v^iniilarly the problems of breeding, drought, flood and salinity resistance 
are as.soci.ited with the jiliases of jilant de\'elopmeut and its metabolic sequences. 

Ideological classilicalion of varieties form a very iioteiit factor in iilaiit introduc¬ 
tion and impi'ovcment by hybridization. Reactions to pholuperiods ;md tlie prevail¬ 
ing temperatures at different phases of plants are the causative effects of sterility 
often noticed in rice culture. I/astly time has come to evaluate the nutrition of 
the different rice grains and to evolve varieties having more fotid value. This 
again is determined by soil and environmental conditions. 

7. Dr. (.7. V. CITADAM (Cuttack) ; Uptake of fVaicr a}ut Solutes by the 

Spikclel of Oryza Sativa. 

Kxperiinents regarding the entry and path of water and solutc.s in to the 
padiJy spikelet have been comluctcd. I'or the study of entry tjf water, initially 
weighed, basal and apicnlar jiorlions of ixiddy spikclets with cut ends se.iletl wi re 
fixed ill cork-r.'ifts and floated in water. VVeighmeuts were made at intervals of 
6 , 20, 48 and 72 hours, in compari.sou to the whole spikelet. It wa.s found that 
there was absorption at both the ends and the absorption is more up to a jieriod 
of 20 hours at the apicnlar end. Dater on it was more or less the same. In the 
distribution of water through the entire surface of the spikelets also up to a period 
of 15 hour.s the concentration was more at the apicnlar end and ultimately after 
30 hour.s tlic concentration was more at the basal end. 

For the entry of solutes iodine, Urown's Silver nitrate method and cosine were 
.studied. In all these cxijeriments tlirec paths of entry were definitely established 
hy testing the kernels. Three paths of entry were found to be viz. (t) Inter-locking, 
(it) Through the middle vein of lemma, (///) Through the non-lignified portion 
of the lemma over the embryo. In these cases also relatively the entry at the 
apicnlar is greater and quicker. It is presumed that the vein ends of the lemma 
at the apicule are open, which facilitate an early entry. 

8. Db. D. K. MUKHKRjr (Calcutta) : 

During the last half a century, breeding methods have been remodelled and 
adjusted according to the necessity. The physiological and biochemical characters 
desired in a variety recpiire utmost care and ingenuity of a breeder and various 
complex and intricate tests h.ive to be made to achieve his goal. Thus, production 
of a salt, flood, disease-, pest or drought-resistant or a winter-hardy variety needs 
testing for the specific characters at various stages of breeding, for wider range of 
aclaptibility, mnlfiple-cross method or testing of F, progenies under various soil 
and environmental conditions is resorted to, and so on. For efficient utilization 
of manures or for reaction of a variety to other chemicals, a breeder lias to resort 
to special tests involving physiological and biochemical techniques, such as artificial 
culture of excised embryos or plants in nutrient media etc., au4 analyse the 
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results at various stages of his breeding programme, l^'or obtaining a variety 
liaving seeds of high nutritive value, of higher vitamin content, better baking 
qualities and so on, similar breeding methods are adopted. Tlius, it is not the 
morphological characters alone which get attention from a modem breeder, but 
the various physiological and biochemical characters gel greater attention from 
him and the breeding methods are adjusted and remodelled accordingly. 


9. Ski M. B. V. NARASINGA RAO (Samalkota) ; 

Meiidelism, coniprivSing the laws of inheritance of characters has for a long 
time been supposed to be valid only for morphological characters of plants and 
animals. But later researches liave shown that recunsile physiological characters 
such as flowering duration, various kinds of sterility, resislance to drought, floods 
drainage of seed etc. are governed by laws of iidicritaiice. It lias however, been 
brought to the foreground that the environment has a very strong influence on 
the expression of physiological characters and tlie study of the ‘environment^ in 
its broadest sense has become very iiniiorlant for a proper elucidation of the 
inheritance of physiological characters. 

A distinction has to be made of the two terms “Genetics of physiological 
characters** and “ph\siological genetics**. While the former deals with the genetics 
of characters, the latter wliich has been studied by Goldsmith and others deals 
with the variability of expression of characters but surely under different environ¬ 
mental conditions. Thus the study of the environment has been found to be of 
paramount importance. 

For a long lime to come in this country a great deal of importance has to be 
attached to the study and improvement of ‘Yield* of crops. ‘Yield* is known to 
be a coinjilev cliaracter, being* the net product of tlic vital activities of organism 
m question, and it is essential ilierefore that the jiarticulnr \isible attributes which 
go to make up the yield have to be given the proper weight in the breeding 
Iirograinrae for yield. 

‘Ouality* in crops e.g. lint length, increase content of cane, oil content of 
seeds, has recently been added to the list of characters, that could be tackled by 
plant breeding methods. 

Characters which would cause loss of damage by wastage e.g. shattering, non¬ 
dormancy of seeds, lodging specially in cereals have all been also brought under 
the purview of the i>lant breeder and attenipls are being made to improve upon 
these characters. Most of i)hysi<dogical and quantitative characters such as tiller¬ 
ing, length of head in cereals for instance, are governed by multiple factors, the 
ordinary method of gcnetical analysis heads down and special branch of Biometrical 
Genetics is fast developing which helps in the solution of these problems. 

A subtle distinction may be made between ‘biological* cliaracters and ‘physio¬ 
logical characters* under the first category may be exclusively included such 
characters as diseases resistance and resistance to pests or other organisms. But 
ill these cliaracters it has been found that resistance ma^’^ soinelimes be due to 
certain modifications in the pJiysiological set up of the host organism and this 
subtle difference may therefore be very small and not real. 'J'he problem of 
disease resistance is a more difficult study as it lias to deal with two organisms, 
the host and the para.site. 

It is hoped that with the combined efforts of the physiologist, pathologist and 
the classical geneticists, plant breeders hope to produce more prolific, better quality 
and liardier varieties of crops and annnals. 
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Jointly with the Section of Botany* 

XXII. PLANT INTRODUCTION A>S AN AID TO IMPROVEMENT 
OF FOOD AND FODDER. 

1. Dr. J. C, SAHA (DarjceliiiK^ : Enrichment of AgriciiUiire through Plant 
Introdiiciion. 

It is now aJiiiilted that cultivated plants have dehnitc ‘'centres of origin*', 
and it was Irom siicli priniarv centres that crop jjlants were distributed to other 
regions of the wwld in the course of the long and remote history of human civi¬ 
lization. Ill fact, the World and the New Worlds have had few cultivated plants 
in cuniinon before the days of Columbus. 

'Jdic significant part plant in trod net ion can play to revolutionise and enrich 
a country’s plant husbandry is exuinphficd by North American agriculture. United 
States of America can hardly claim any indigenous crops other than pecan nuts, 
blueberries, cranberries, raspberries, concord grapes, some plums and some straw¬ 
berries, But today the United Stales grow varied agricultural crops almost all of 
which have been introduced by the early settlers. However, few of the exotic crop 
plants cultivated in India liavc had any plant introduction behind them; and the 
few that can claim this distinction belong to a category other than food croixs. 

The discovery of genes and their incorporation through breeding to the pto- 
duction of new' forms of better yielding crop plants resistant to and diseases 

and/or tolerant to extreme climatic and cdax^hic conditions, have given iinx^etus 
to explore regions, \vherc a x^^trticnlar croj) is supiiosed to be indigenous, to find 
new or wild forms of related x)lanls with desirable characters so that genes for 
such cJiaraclers might be imparted to improve x^lanls aln'a<ly in cultivation. 

Since the turn of tlie curieiit century, several such i^laiit exi^lorations have 
been carriec* by the Russians and the North Americans, These have supplied a 
rich source of breeding materials for iminoviiig, among others, such imi>ortaiit 
crops as x:)cdato, sugarcane, corn and other cereals, alfalfa, etc. 


2. Du. I>. CHATrURJEK and Sri C. U. DHAWAN (New Delhi) : Better Fodder 
Plants for India. 

It has been estimated that the cattle population of India is 200 million and the 
livestock j)opuIation other than cattle (i.e. horses, sheep, goats, etc.) is another 
90 million. The problem of suppljo’ng suitable and adequate fodder to this vast 
number, si>ccinll 3 ^ during the dry season, is indeed immense and requires considera¬ 
tion by all. Wliile over 16 per cent of the sown area are placed for grow'iug of 
fodder plants in Egypt, this acreage w’ould hardly exceed 3 per cent in India. In 
addition to some of our indigenous fodder grasses like the dhooh, anjan, jerga 
and spear grass, a large number of exotic grasses and legumes have been intro¬ 
duced during the present century. Their comparative values lie either in their 
more vigorous growth or in their better nutritive qualities. The most important 
of these introductions is the Egyptian clover or berseem which has i>roved of 
definite value to our country. Other introductions are the Napier grass, guinea 
grass, Sudan grass and Rhodes grass, 

vSome of the recent introductions of grasses and legumes which have shown 
distinct riromisc as a result of trial at the Indian Agricultural Research Institute, 
New^ Delhi and other places may be summarised. The African Bothriochloa 
insciilpta au4 Brachiaria brizantha^ the Australian Urpchloa sp. and Paspalum 



Discussion: Agricultural Sciences 


109 


■hoiatum from Urugauy have been found to do very well under Indian conditions, 
licsidea the Kudzu vine which has been already popularised by the Vivekananda 
Laboratory, Almora and the New Dellii certain other legumes like the 

Hubam clover, a variety of Vetch from Cyprus, the creeping indigo of Ceylon, 
Centrosema pubesctns and Glycine javanica have proved promising and should be 
made known to the laruiers. In areas of heavy rainfall like Assam and some parts 
of South India, ilie Tara grass of South America is recommended, while the blue 
panic grass {Panicum antidotale) which was originally taken from India and 
improved by selection in Australia, is now successfully rc-introdneed in the semi- 
arid zones of Northern India, 


3. Dr. NIRAI) K, SKN (Kharagpur) : Improvement of Fodder Legumes in India 

through Introduction. 

As a iiutritous cattle feed and as a soil conserving crop, leguminous fodder 
plants play an important role in fanning. In India nio.st of the legumes used as 
fodder are pulses or vegetables grown as a catch crop. It is only in recent years 
that some of them are being raised as farm crops and several of them have only 
been recently introduced. 

Of the recently introduced types alfalfa has a great potentiality. Suitable 
strain of alfalfa, grown in fertile .soil under irrigation, is decidedly the best fodder 
logiiine. Success of allaifa over an c.xtensive area throughout the world is mostly 
due to production of strains adapted to local coiiditioji.s, in which introduction has 
played a great role. There is a considerable scope to introduce Lespedeza on 
marginal lands and in regions of acid soil and some of the strains are extremely 
drought resistant. On sleep hillside and in eroded gullies, recently introduced 
Kudzu is performing very well. .Among the clovers the Egyptian clover is gra¬ 
dually becoming jiopular in the irrigated tracts, but a fair trial has not yet been 
given to the high yielding types of red clover, while clover and sweet clover. 
Strawbciry clover is one of those rare plants which can stand wet alkali soil. 

Among the other fodder legumes commonly grown in India like cowpea, grass 
pea, ho7se gram, moth bean, rice bean, velvet bean, Indian clovet and fenugreek 
the breeder is limited by lack of much v^ariability in his local collections. A greater 
gene fund should be made available to him by introducing desirable strains from 
abroad and also by collecting their wild relatives from .ircas of greatest diversity. 
In conclusion it may be .said that today in India, among all the farm crops, fodder 
legumes have tlie greatest potentiality for improvement through introduction. 

4. Dk. G. S. RANDHAWA (New Delhi) : Introducliou of Fruit Trees in India 

and Development of the Fruit Industry. 

Introduction of new fruits aitd fruit varieties from one country to the other 
has been made since early time. Many such introductions have been surprisingly 
successful c.g., introduction of grapes from Spain to Cuzco, Washington Navel 
orange from Brazil to California and avocado, guava, pineapple and papaya from 
Tropical America to India. The trade relations existed between India and other 
Asian countries like Arabia, Burma, China, Malaya and Indo-China as early as 
the 13th century. Many fiuits like date, peach, pear, mango, banana and some 
citrus fruits were then introduced in India. Later on several temperate, sub¬ 
tropical and tropical fruits were introduced in India from Tropical America, ISurope, 
China, Brazil and some other countrie,s. 

The introduced fruit trees play a significant role in improvement of our culti¬ 
vated tree fruits. Many of their desirable characteristics like resistance to drought, 
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insect pests and diseases or high yield and better fruit quality could be transferred 
to the cultivated iorms by hybridization followed by selection and testing of the 
resultant seedlings. Kxplorations of wild forms, of fruit trees, from unexplored 
regions, which are drought-resistant, winter-hardy or immune to insect pests and 
diseases may greatly help oiir future fruit breeders in evolving varieties suitable 
for unfavourable environments. 

Introduction of Trt»pical American date palm (Badris utilis), pecan (Carya 
illinocnsis) and tropical aijple from Israel is suggested. 


5. Dr. II. h. ClIAKRAVARTY (Calcutta) ; Introduction of Pood and Vegetable 
Planls in India. 

India occupies an advantageous physio-graphical position in having in her 
extensive territories climate and soil of varied types ranging from temperate dry 
or temperate moist conditions to moist and dry warm zones. Our extensive fertile 
plains, lofty inomitain ranges, long terai expanse, vast swamps and arid central 
zone can very well accoinniodatc types of vegetation suitable for settlement from 
similar localities beyond the seas. VVe are passing through food crisis particularly 
as a result of partition after the second World War. Gigantic projects have there¬ 
fore been launched lo face the challenge of food shortage and natural calamities, 
and Government have taken up the problem of scarcity on a war footing. Agri¬ 
culture has been given the primary importance in our all round enterprise with 
the object of flourishing the country with plenty. In this paper the author has 
attempted to show with reference to plant types that it is worthwhile to introduce 
certain foreign plants of economic importance in similar idcfd Indian climate. 
These plants include those which have sufllcieiit nutritive value as an article of 
food or vegetable. 

As an experimental measure certain plants may at first be selected for intro¬ 
duction. These may be procured by batter or by purchase. Knowledge of local 
ecological or metcriological conditions of the importing countries with the condi¬ 
tions prevailing in the proposed area of introduction are prerequisites. 


6. Dr. L. S. S. K17MAR (Poona) : Introduction of Forage Plants. 

One of the most important methods of increasing the productivity of food and 
fodder resources of a country is by plant introduction. Plant introduction dates 
back to early history of mankind. Plants have been introduced from one country 
to another by travellers and explorers in early times. Subsequently Government 
departments have been responsible for introduction of plants of importance. 
Businessmen, traders .and pilgrims have all played a part in introduction of new 
plants. Probably the greatest exchange of plant material has been between 
scientists of different countries resulting in introduction of superior types. 

Introduction of maize needs a special mention as it has been useful both as 
fooder and food. Among forage grasses notable introductions include Guinea, 
elephant or Napier, Rhodes, Para and Sudan. High importance is to be given to 
lucerne or alfalfa, berseem and soyabean among forage legumes. 

Among recent introductions of forage gra.sses and legumes the following need 
special mention. Blue Panic, Japanese Kudzu and Koo babul. There are many 
other fodder gra.sses and legumes introduced from abroad that have become adapted 
and are proving superior to local types. 
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Plant introduction is one of tlie means of enriching the economic plant wealth 
of a country. To do this work successfully what is required is a central and 
regional organisation on the lines of the Bureau of IMaiit Introduction of the 
U.S.A. and similar organisation in other countries. This country should have an 
oigauisation to undertake such work on scientific lines. 


7. Sri M. B. V. NARSlNGA RAO (Saaialkotai : Plant Introduction as an /lid 
to Improvement of Food and Tackles. 

'I'he romances of plant hunting by different people in different epochs and in 
different parts of the world make very reading. The absorbing interest 

which the early kings and even monks had shown towards gardening has helped 
the deielopinent of plant sciences to a large extent. New crops e.g. tea, coffee, 
tobacco, oranges etc. have been introduced into new area.s and such historical 
examples are many. These may be termed fortuitious introduction. 

After the rediscovery of Mendel’s laws and concept of variety as an assemblage 
of factors, it came to be recognised that for successful and sound breeding pro¬ 
grammes it is necessary to have a new and superior germ plasm. The sources of 
this germ plasm are the large number of varieties available in a particular locality, 
the large amount of material in the places the crop is long cultivated and the 
relaletl species and even genera. 

A thorough search of all cultivated forms, wdld species and even related genera 
gives valuable results. The explorations of Russian Botanists headed by Vavilov 
have brought forth results of not only high scientific interest but of immense 
practical value to plant breeding. According to him the longer a crop plant had 
been established in a given area the larger the number of allied species that one 
can find tJiere. It also abounds in a wealth of forma with rare gene.s and superior 
germ plasm. By the l.aw of Homologous or parallel variations we now learn in 
wJiich regions of the world productive large seeded strains, cereals with solid straw, 
varieties resistant to specific fungus diseases and so on can be found. 

Sonic varieties ob.scure at the moment nia> contain valuable genes much needed 
in the synthesis of a new hybrid. If these are replaced by form.s which nre 
superior to them in some respecl.s, they are lost to us for ever. A valuable func¬ 
tion of Agricultural In.stitutes will be to maintain a collection of as many primitive 
cultivated varieties of the plant. One of their functions will be the analysis of 
natural populations, a very useful aspect to plant breeding. Such Institutions are 
the Plant Introduction Bureau started in U.S.A. and other countries. 

While agrouomically useful genes may be available in cultivated varieties of 
the crop plant those which contribute special traits, such as resistance to diseases, 
drought resistance etc, are usually met with in their wild ance.stors of the same 
genu.s or allied genera and these may be used for synthesising new hybrids with 
the cultivated types. 

A useful technique called the homocliine technique is very helpful to formulate 
introduction programmes. According to this technique similar ecological or agro- 
climalic areas are delimited in different countries of the world by the comparison 
of all available data on climate, geography and soils. It should be useful that this 
technique be developed in all the countries so that it will be of value in the selec¬ 
tion of plants for food and fodder for introduction into the countries in question. 

A danger usually concomittant with introduction from other climes is the possi¬ 
bility of introducing harmful pests and diseases along with crop plants. A powerful 
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QuarajUiue bcclioii has to be set up iu each country which envisages plant 
introduction. 

8. Dr. S. KRISHNAMURTHI (Annaiiiahiiiiagar) : Plant Inlioduction as an Aid 

to Inipiovetficnt of Food and hodder Plants in the NilgniSj the Premier 

IJill Disliul of South India. ^ 

Tlic hill zuiici? o£ India in general represent a region which has shown fairly 
outstanding siii*ces.s of plant introduction as means of establishing and acclimatising 
a number of crops vital to the ecf)Uomy of the area particularly and of the nation 
generally. Cinchona, rubber, tea and coffee are good examples of the benefit of 
plant introduction. Nilgin liill District in Southern India has been especially an 
active centre of plant introductions for over a century. While being funious for 
Its cinchona, cofiee aiul tea, it has had a number of introductions of food and 
fodder iilants suitable to the hill zones. This paper deals with the succes.s achieved 
in the Nilgiris iii introduction ^ind improvemeut of fodder plants, and food plants 
under which arc included also the potato, fruits and vegetables, ;is they are part 
of food. 

Of these food ciops, potato occupies the most jniiiortaiit x^Iace in the agricub 
tural economy of Nilgjns and potato from tliis district reaches markets of Ce^doii, 
hoiubay, Calcutta and other distant jilaces. The first introductions of potato were 
made in 1822, and the improvement of potato as a comniercial crop on the Nilgiris 
since then has been mainly through mlrodiictioiis of varieties from abroad, varietal 
trials among these to test performance, and to acclimatise the high yielding 
varieties. Of all these, the “(Treat Scot'* has till now occupied the front place 
because of early lualurity, round medium tubers, smooth white skin, liard flesJj and 
good keeping cjuality and yield. 

Nilgiri District is one of the very few /ones in South India where wheat is 
grown, and the establishment of wheal on these hills is entirely due to introduc¬ 
tion of suitable varieties from abroad. Recently lust resistant t>pes of wheat 
imported from Australia such as Celebration, Charter, Gebo and Keiidii liave been 
promising substitutes for the varieties at present grown in the Nilgiris, 

The commercial cultivation of temperate vegetables ou the Nilgiris such as 
cabbage, cauliflower, kiiolkolil, beetroot, carrot, turiiij), peas and beans for which 
this hill district is famous owes its position to introductions from abroad. 

Among fruits, besides tlic apple, pear, peach, plum and strawberry, the Nilgiri 
district has achieved rc.sounding success iii establishment of such exotic fruits as 
avocado, cherimoyer, niangosteen, durian and persimmon. Nilgiri district is the 
only zone iu India possessing commercial orchards of niangosteen and is one of 
the few zones in the world where niangosteen is a success, and this is largely due 
to plant introduction. 

Barley, buckwJieat, oats and lentil are other food crops which owe their estab¬ 
lishment on the Nilgiris to plant introduction. 

Among the fodder and pasture plants, Kikuyu, Pennisetum clandcstinum 
introduced from Kast Africa has widely spread in the Nilgiris. Among others 
about which record of introductions is available are berseem, subterranean clover, 
lucerne, napier grass, buffalo grass and guinea grass. 

9. Du. S. M. SIKKA (New Delhi) : Plant Introduction as an Aid to Unprovement 

of Food and Fodder Crops with special Reference to Wheat. 

The rapid advances made recently in plant breeding techniques have resulted 
iu the evolution of superior strains of crop plants and differentiation of ecotypes 
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suitable for cultivation under a wide range of climatic conditions. The introduc¬ 
tion of such materials from one country to another and their evaluation and 
utilization in breeding has been universally regarded as one of the most important 
methods of crop improvement. This has led to the establishment of Bureaux of 
Plant Introduction and Exploration in all the agriculturally advanced countries of 
the world. 

There are numerous examples of notable successes acliieved in different countries 
in evolving new varietiCwS of crop plants of great econoiaic value by utilizing intro¬ 
duced varieties cither for hybridisation or for direct selection. A classical examine 
is that of Marquis wheat, which stood out for years as the greatest achievement 
in wlreat breeding history of United States of America and founded the hard spring 
wheat industry of Ifiat country. The seed sample from wliich this variety was 
evolved came originally from Galicia in Poland. The seed subsequently passed 
through a number of countries, e.g., Germany, Scotland and Canada before it 
reached the United States where a single-plant selection made therefrom gave rise 
to the famous variety, Red file, which in tuni was the parent of Marquis, In 
later crosses, Marquis passed on its superior characters to several American and 
CaJiadian wheals. Tlie origin of this variety and its subsequent utilization for 
extensive cross breeding work not only in America but also in otlie.r countries wshows 
how plant breeding <'uts across ainl disregards national boundaries to develop pro¬ 
ducts useful to all men and all nations. 

The utilization of introdticed varieties has played its role in the improvement 
of the wheat crop in India also. Tliis line of work was initiated during the first 
decade of this century when the indigenou.s varieties, N.P, 52 and N.P, 4, were 
improved for yield and resistance to the smut disease by crossing them with the 
Australian variety. Federation, Since 1933-34, a more systematic and broad-base<l 
programme for the collection, luainlenance and sliiily of foreign wheats has l^eii 
followed at the Tndinii Agricultural Research fnslitute, New Delhi. I'Tom a collec¬ 
tion of more than 2,500 exotic wJieats, /iboiit two dozen v'arieties have been success¬ 
fully used for imparting a high degree of rust resistance to Indian wheats apart 
from immunity from the smut disease. It has also been possible to introduce 
directly one variety Ridley, for cultivation in the hilly tract of Northern India. 

The useful results achieved from introduced wheat varieties well justify the 
establishment of a full-fledged Bureau of Plant Introduction and Exploration in 
India. 

« 

10, Ski IIARRHAJAN SINGH (New Delhi) : Plant Ititroducilon as an Aid to the 
Imptovemcul of Food and Fodder Plants — Vef;etables. 

India fifrows a wide variety of vegetables not all of which arc indigenous to 
this country. The region comprising India and Burma contributed largely the 
tropical vegetables commonly grown in this country. Continued migrations of 
vegetable crops from one legion to the other resulted in the rich diversity that we 
see today. In India, the work on the breeding of vegetable crops lias so far 
received but meagre attention. As such, intrf»durtion of plant material from abroad 
would certainly be expected to play a very important role. 

In the future, there seems to he greater scope for introduction and ulilisation 
of new varieties of vegetable plants rather than of wholly new plants. Introduc¬ 
tions mode in recent years, by the Plant Introduction Section at the Indian Agri¬ 
cultural Research Institute, have shown the vast possibilities of effecting improve¬ 
ments in vegetables through plant introduction. Varieties such as ‘Sioux’ in 
tomato, ‘Early Badger* and ‘Bonneville* in garden pea, ‘Philippines Early’ in 
cowpea (lobia), F.A. 17' in sweet potato, 'Bermuda Yellow’ and ‘Texas Grano’ 
onion, ‘New Hampshire Midget' watermelon have given good performance in 
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couiparibon to local varieties. The tomato variety ‘Sioux' and the bhentii variety 
‘Green Velvet' both American, have further been successfully used in breeding 
belter varieties. Special breeding materials such as the male sterile lines in tomato 
and onion, for the production of hybrid seeds, have also been imported. 

Collection and utilisation of wild relatives should also receive adequate atten¬ 
tion. The use of South xVmerican wild species of tomato and potato is well known. 
The tomato variety—Uybrjd-6 which is rich in vitamin C and sugar content, is a 
selection made at the l.A.R.l. Irom crosses made with the wild South American 
species L. pimpincUi/oliiim. In bhendi a newly described indigenous wild species, 
A. Inboculains Pal et Singh, seems to hold promise as breeding material for 
brct‘xiing lor resistance to yellow-veiii-niosaic in the cultivated crop; it would be 
worthwhile searching lor, and utilising, exotic species of this genus lor breeding 
for liardiiiess and disease resistance. 

If this process of introduction is accelerated, systematized and its scope widened 
we can expect to make further i:>rofitable additions and iini^rovenients in our 
vegetable crop varieties. 

II. I)K A H. JOSHI (New Delhi) : riant inirodnetion as an aid to the hnpiovcnicnt 
of J^ood and Foddet Plants-Root and TubCfS, 

A ctaisiderable range of ri'Ot and tuber crops is grown in India. IMaiiy of these 
plants, e.g., the aroids^ 3 'ams and others, are beli€*ved to be indigenous U) this 
country, ^lany of the important present-tlay root and tuber crops of India, e.g,, 
tlie potato, sweet potato, lajiioca, radish, carrtits, turnips and heel are however 
for<Mgn introdiu‘tions. 

I'he u-^cfiilness of iiitroelnccd varieties and related species iii llie further itiiprovc- 
meiit of llie^e i rop plants is indicated. 

The need of estahlishiiig a well-organised central bureau of plant inlrodnclion 
in India for cajr\ing out this valuable work is iiniieralivc. 


XXIII. Tb:ACHINO OF AORICrLTlTRK. 

I. DK. V. K. SUN (Calcutta) : 

Tea<‘hing of Agriculture has two aspects. One is professional, turning out trained 
personnel of tdl categories for the departments of fiovernnieiits or for private 
instiliiti*ms.-' Another is general, providing an economic foundation of a w*ay of 
life based rm the xdnlosophy of co-existence and non-violence. 

'J'lic object <jf ediii’ation is to develop tlie facullicvS of man, thinking and acting, 
with a view to i)roducing goods and conditions of a happy coininunity life. I^'ood 
is neede<l by e\er\ Ixjdy but the ovt rwliclniing majority of peox^le is yet unable to 
meet this jirimary need. ()bvi(msly, therefore, the concerns of food should form an 
r)bjeclive basis of educatiem for tlie community as a whole and agriculture should 
form an integral of liberal education. 

Plai'ing education on an olijective basis of agriculture and allied crafts meeting 
the primary needs cjf life, as was atlvocated liy Alahatnia Gandhi, w^ould reduce the 
limiting e/lei'ts of money on extension of educatitin, promote thoughts and actions 
of self-helj^ and cfj-operalion among individuals, and atlvance peace in the w^orld. 

Consistent with India's standpoint, the educationists of the country have seen 
the importance of agricultural teaching from primar^^ to the highest stages of 
ediicaticn, in its proper bearings. The principle accei>ted has yet to be worked out 
in all its detail in our educational plan. Agricultural teaching has so far been a 
charge of the Ministries of Agriculture mainly concerned with training personnel 
for their dej)artnients. It has continued to remain so even in the changed circums- 
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tances. It is a matter for serious coiisideratiou whetlier or not Ministries of Bdncation 
should now take up agricultural teaching- along with education as a whole. While 
we need a very large number of trained personnel for our expanding research and 
development work in agriculture, we need an even larger number of qualified agri¬ 
cultural teachers for our schools throughout the country for above all we have to 
bring about a change in ihe background of life with a view to achieving our cherished 
ideal. Bearing this in mind the following pattern of education is suggested : 

Primary or Junior Basic Kducation 
(Age group : 6-7 to 10-11) 

General introduction with a view to creating interest iii 
agriculture and allied crafts. 

Weightage —25% of ciuricitlum 


Junior Secondary or Senior Basic Education to begin ivith 
at least in rural areas, 

(Age group : 11-12 to 14-15) 

Ptaitice of agriculture and allied crafts in a produclive 
way. 

]V r i fage — 50% of cutricuJu m 

i 

Senior Secondary or Post Basic Education, 

(Age group : 14-15 to 16-17) 


Agrirultmai 

Weigh Inge 
Practice of produc¬ 
tive agriculture 
and introduction 
lion to its gene¬ 
ral theories ... 75% 

Hum ani ties and 
Basic Science ... 25% 


General 

Weightage 

Arts & Science 75% 


Practice of pro¬ 
ductive Agri¬ 
culture and 
allied crafts 25% 


Technical 

Weightage 
Practice of produc¬ 
tive crafts and 
technology and 
inliorluction to 
their general 
tlicories ... 75% 

Humanities and 

Basic Science ... 25% 


Agricultural Arts, Science, Medical etc. Technological. 

t ft 

Collegiate ISducation, 

Post-graduate Studies : Specialisation, 

2. Sri HARISH C. SAXKNA (Allahabad) ; Teaching Animal Nutiilion. 

Animal nutrition has become a very important aspect of modern livestock 
production. The nutrition knowledge has advanced tremendously during the last 
ten years. Further research is continuing to discover new reproduction, lacta¬ 
tion and growth factors. With all these developments the subject of animal nutri¬ 
tion is becoming increasingly complex. 

16 
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Teacliin)? of animal iiulrilion should, therefore, be planned keeping these 
clevelopnienls in view. Most colleges offering degree courses in Agriculture or 
Veterinary Science teach courses in animal nutrition. The time allotted to the 
subject, the syllabus and the approach to the subject varies from college to college. 

For i)urposes of a discussion on training in animal nutrition the subject 
matter may be divided into three specific learning areas : 

1. Subject matter areas within the field of animal nutrition and allied 
subjects to support the understanding of animal nutrition; 

2. Tecliniques considered neces.sary for an animal nutritionist; and 

3. (Uuieral learning areas considered necessary to give breadth of under¬ 
standing and appreciation of the physical and social world. 

Prominent among those which are extremely necessary for the understanding 
of the subject matter of animal nutrition are Biochemistry, Bacteriology, Physio¬ 
logy, Anatomy, Statistics, Agronomy, Agricultural Economics and Veterinary 
Hygiene. Students in most agricultural colleges seem to have an inadequate back¬ 
ground in organic chemistry and therefore have difiiculty in understanding bio¬ 
chemistry, so necessary for understanding of animal nutrition. Importance of bac- 
tcTioIogy is being realised and most colleges are teaching courses in this important 
subject. Great stress should be given on the allied subjects related to the field 
of animal nutrition in addition to the chief importance that is laid upon animal 
nutrition itself. 

It is necessar^^ to provide the students a thorough understanding of the 
techniejues of the skills that are needed by an animal nutritionist. Practical work 
should be greatly emphasized in all related fields. It is a matter of great concern 
to us that most colleges do not provide enough facilities for learning techniques 
for lack of technical personnel and eciuipnieiil. Students should be given a chance 
to conduct nutritional experimenis using small animals as well as large animals. 
The results of such trials should be analyzed stativStically by students. This will 
give them sound ideas on planning the nutritional exi^criinciits. Above all they 
should also be given instruction in general learning areas which will provide them 
the wisdom for the solution of those problems with which all men arc confronted 
ns human beings. 

3. B. NARASTMHAM (Bapatia) : Teaching Horticulture. 

The art of leaching, whicli exerts a lasting influence on the development of 
the country, is to be acquired by long experience. The administrative transfers 
of teachers into the general department tn vogue in the Colleges run by Govern¬ 
ment is not conducive to efficient teaching. 

Horticulture should be iiKlcpenJent section in the College for adequate attention 
and since it consists of at least three unlike divisions, viz., fruits, vegetables and 
ornamental plants—there should l>e a separate lecturer for each of the subjects. 

Post-graduate study and research facilities should be available at the Colleges 
and especially at the Indian Agricultural Reseaich Institute for specialisation. 

Should the students gain the necessary confidence to earn an independent 
living after graduation, the stress in Agricultural insttuctiou in general and 
liorticultural education in particular should be on the practicals rather than on 
tlieory. To this end, the examinations with their greater stress on written tests 
conducted during the brief period set for the purpose to be suitably modified. 

The practicals should not be confined merely to the local practices but should 
iuclude latest and advanced methods which are usually toudied upon only in the 
theory classes. 

The students should have opportunities of working on actual crop plants and 
not on shoots or mock plants to give them a sense of reality. What is taught in 
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the class room has to be practised in the field in the institution. Conflicting pro¬ 
fessional opinions should be taught only after the students are thorough with 
one of them. 

It should be desirable to allot more hours for field subjects like Horticulture 
in the first and second terms, i.e., in the busy season and the consequent reduc¬ 
tion in laboratory classes is made up by having more of them in the last term. 
This gives the students a greater and more frequent touch with the plants. 

A model set up is submitted for efficient handling of the subject. 

It is essential that there should be periodical conferences of teachers of Agri¬ 
culture subjects from all over India to discuss common problems, exchange views 
and make recommendations, 

4. Sri r. GOVINDARAO (Bapatla) : The Teaching of Plant Pathology in the 

Agricultural Colleges. 

The author feels that there arc a few lacunae in the teaching of Plant 
Pathology in tJie Colleges of Agriculture in India. A good and well written text 
book on plant pathology giving all details of the diseases occurring on the crops 
grown all over India .seems to be the first need. It is suggested that the Head 
of the Division of Mycology and IMant Pathology, Indian Agricultural Research 
Institute, New Delhi might take up this work as he is in a position to know 
as to what is liapi)cniiig in India. Tlie second need is for the creation of an 
agency to collect information about the nvailahility of fungal forms in and round 
about all the .Agricultural Colleges in India and arrange supplies either for cost 
or for exchange. The third need is the .“stress to be laid on the teaching of 
fundamentals in the Colleges. Growing of specimen diseased crops in the pot 
culture hoii.ses attached to the Institute or the College with the aid of the arti¬ 
ficial infection in the laboratory and the .systematic tonrs of students to places 
where epiphytolics are occurring and where disease control operations are being 
carried on, would impress the fiiiKiamentnI.s on the student. 

5. Dr. K. 11. RICllIIARIA (Sahour) : Teaching of Agriculture at the Bihar Agri¬ 

cultural College, Sabour—A scheme for the re-orientation of the system of 
practical training, as introduced. 

The reorganisation of agricultural education with .special reference to giving 
more practical bias has been receiving active consideration of the agricultural 
educationists. As a fir.st step, we have decided to intensify the practical training 
at the College within the bounds of the existing .syllabus of the Bihar University 
but with a view to turning out soil-minded scientific farmers, capable of taking 
to Agricultural Industry after getting their degrees. 

The central idea is to run the College I^arm (200 acres) purely by the students 
under the management of the Agronomy group of the College. The students' 
themselves would work where casual labour was previously employed. This will 
not only improve the agricultural training of the boys by giving them an overall 
idea about farm management and agricultural practices, including clear conception 
of the whole process, but also enable them to acquire practice and develop stamina 
for working out-doors at a stretch of 8 hours a day. This has necessitated re¬ 
planning of our daily established routine, reduction of holidays from 152 to 110 
days (about 31 working weeks), re-arrangement of examinations and conducted 
tours. 

According to this routine the students of one class (Year) will be at the Farm 
(The Bihar Agricultural College has a three-year course after I.Sc.), i.e. 70 boys 
will alwa.ys be available at the Farm and the remaining two classes will be having 
jUfeoreticftl lectures and labotatory practicals. The jiractical classes will include 
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Agronomy, Animal Husbandry, Veterinary, Horticulture, Rural Extension and 
Engineering and the lyaboratorv will include Botany, Entomology and Zoology, 
Chemistry and Mycology, besides theory classes in all subjects. In other words 
in every 3 weeks, each class will have one turn of one week at the Farm and two 
turns (of two weeks) in the class. 

For the purpose of conducting field practicals and keeping in view the syllabus 
for courses of studies, 6 units liave been formed at different parts of tlie Farm 
and practical W’ork in whicli students will be working in batches of about 12 each, 
rotating from unit to unit after every two days during busy season and weekly 
otherwise. 

The minimum percentage of le<‘tures have been fixed as follows ; — 

In practical ... ... 75% 

In Theory ... ... 67% 

A sample of the weekly programme drawn up is reproduced below :— 

“The following rotation will be followed for Field work of 1st year class 
for llie week from 12lli to 19th July, 19.54.'* 


Date 

North 

South 

G<Klown 

Dairy' tSr 

Survey 

lingineering 

Miscel¬ 
laneous & 
Estate 

Section 

Section 

Implement 

Poultry 

12-7-54 

... 1 

2 

4 

3 

5 

6 

13-7-54 

... 3 

4 

6 

5 

1 

2 

14-7-54 

... 5 

6 

2 

1 

3 

4 

15-7-54 

... 2 

3 

5 

4 

6 

1 

16-7-54 

... 4 

5 

1 

U 

2 

3 

17-7 54 

... 6 

1 

3 

2 

4 

5 


As rcgard.s recorils of the w’ork done by each .student, a field practical wt>rk 
card (system) has been evolved where daily progress, made by the .student, is 
recorded and work reviewed by the Fiajfcssor of Agronomy at the end of the week, 
which is then further scrutinised by the Principal. 

A comparison, betueen the system of practical training and the si'stem followed 
in the. past, shows that we have increased the number of total working hours from 
3126 to 4212. Whereas we have not undermined the importance of tlieoretical 
knowledge we have given weightage to practical farming. 

To help the students to undertake long hours of strenuous work, certain 
aiuciiities have been provided viz., free breakfast, free afternoon tea and refresh¬ 
ment and other facilities. 

6. Ski C. I’ANDYA (Anand) : Teaching of Agricultural Engineering. 

Agricultural Engineering is taught as one of the several subjects in Agricul¬ 
tural Colleges of the Indian Universities. Agricultural l^ngineering can be ditHded 
in the following branclie.s ; (1) Fnini Power and Machinery', (2) Soil and Water 

conservation including Irrigation, (3) T'ann Structures, (4) Rural Electrification, 
(5) Farni-prorluce processing and (6) Rural Water-supply and Sanitation. Syllabi 
of most of the Universities cover first three branches. Main topics involved are 
surveying, irrigation, soil erosion control and water conservation practices, farm 
drainage, farm engines and machines, and farm structures. Students have no 
background of engineering principles except elementary courses in Physics and 
Mathematics. Suggestions for modifications in existing syllabi of Physics, Mathe¬ 
matics and Agricultnral Engineering and a proposed syllabus of Agricultural 
Engineering are given. 

Approach to teaching Agricultural Engineering should not be mathematical 
but it should be taught with help of prototypes, models, drawings, and charts, and 
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by carrying out tests. There should be greater emphasis on students doing things 
by themselves. There is a great need for text-books of Agricultural Engineering 
suitable to Indian students. Suggestions are made for post-graduate education for 
agricultural graduates in Agricultural Engineering. 

7. Dfi. S. KRISHNAMURTHI (Annainalainagar) : Productive Enterprise Projects 

and Other Aids for Teaching Agriculture in the Colleges. 

Agriculture is an art, an applied science and a method of making a living. All 
these three aspects emphasise the need for making teaching of agriculture as 
practical as possible. It is a general characteristic of the Indian Colleges of Agri¬ 
culture that a large number of students in these colleges are drawn from the non- 
agricultural middle classes and therefore practical aids and projects such as 
"productive enterprise projects" and sclremes to increase manipulative ability, are 
all required to make the teaching of agriculture more effective and to make the 
agricultural graduates practical agriculturists and practical scientists. “Productive 
enterprise projects" are projects of great importance in achieving practical effi¬ 
ciency in agriculture among the students. In such projects, the student has a 
degree of ownership of the plot of land assigned to him and he is allowed to earn 
money for himself. The central idea is to pnt him in the position of a farmer, 
make him undergo his difficulties, but also achieve rewards that the farmer obtains 
for the difficulties undergone by him. This gives the student a realistic idea 
of what farming means, and of what improved scientific methods can achieve. 
Such a scheme has been initiated for the students of agriculture at the Annamalai 
University. 

Agricultural tours and excursions play no mean part in teaching of agriculture 
and widening the practical vision of agricultural students, but improvements are 
needed by way of preparations and study of objectives of the tours beforehand to 
get the maximum benefit out o( such tours which normally cost much expenditure. 

The paper dc.ils also w’ith the role of sj^ecimen crop area, implements’ museum, 
table models of several agricultural equipments for teaching, general agricultural 
museum, charts, atlases, black and white photographs and colour photographs, 
and audio-visual aids in teaching of agriculture. 

8. PROf, U. S. S. KUMAR (Poona) : Agricultural Education—Its Present Scope 

and Future Development. 

Agricultural education in the Bombay Slate which began in the seventies of 
the last century has today been organised into a well developed course of instruc¬ 
tion. Begun as a non-degree or licentiate course, it has passed through the phase 
of the diploma course and for the past several decades has reached the degree 
stage imparted at a level equal to that of any degree course of the University'. 

The aim of imparting agricultural education at higher levels has been to 
provide sound theoretical and practical training in agricultural science. The train¬ 
ing given is both basic and comprehensive so that it enables the graduate to fit 
himself to work in any one of the branches of agricultural science with ease. Thus 
a well trained graduate is sufficiently capable of 

1. giving sound advice on modern practices of agriculture to farmers in 

general, 

2. managing and running successfully a farm attached to an agricultural 

industry, 

3. farming on his own provided he has the land and the means to cultivate 

it, and 

4 . manning the state department of agriculture in either research,- edaca* 

tion or extension lines. 
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Thus aiiioiitf the several iwssible scopes or avenues of employment opened to 
an agricultural j^raduatc the one that has provided more opportunities during the 
past decades and even today is the absorption by the state agricultural depart¬ 
ment. But the absorption by the state department cannot be in proportion to 
the number of Rra<luatcs that pass out every year. Within the last decade the 
iiumf)cr of agricultural colleges in the Bombay Stale have increased from one to 
three and the total number of students admitted and trained as graduates have 
consicdrably increased. Since the scope offered for employment in the agricultural 
department is limited the gradinites are seeking employment in other directions. 

ITjitil recent years the scope for employment of graduates in agricultural in* 
dustries has been limited. Among the industries that have developed most is the 
sugar industry and this has nl)sorbed a fair number of graduates. Other agricul¬ 
tural industrial concerns de.aling in matecials such as agricultur.il machinery and 
iniplcineiils, fertilizers, and chemicals for crop protection have e.ich provttled 
employment for a certain number of graduates. 

Contact with a few graduates h.is shown that some of them are working :is 
farm managers of either private land owneis or of new concerns sinrtcd for pro¬ 
moting .agricultural production of food and money crops. 

The number of graduates who take to farming on their own are very few. 
The reason for this is that the students admitted to agricultural colleges largely 
belong to middle and lower middle classes, even though quite a few of them come 
from the farming communities. It is the lack of land and the finance that has 
handicapptd many of them, otherwise willing, to farm on their own. 

The agricultural graduate suffers from one great disadvantage which a graduate 
in medicine or engineering does not suffer from. Since there is very large demand 
for doctors, a graduate in medicine can set up private practice and can easily make 
.1 comfortable living. Similarly an engineering graduate can set up practice as 
a consulting engineer. A similar scope is not so readily available to an agricul¬ 
tural graduate to enable him to take to priv'ate farming or work as consultant. 
The present state of development of agriculture in the Bombay Stale or for that 
matter in the country in general, does not afford an agricultural graduate scope 
to w<irk as consultant. 

The overall picture of the scope for employment of agricultural graduates is 
thus far from satisfactory especially in view of the fact that a fair ni^bcr of 
graduates still remain unemployed. These would be compelled to seek employ¬ 
ment in jirofessions other than agriculture, which would be entirely unrelated to 
their training. 

The ijroblein to be considered therefore is what is the place of agricultural gra¬ 
duates in the future set up of agricultural development in the country. Under the 
national development plan the need for well trained graduates is clearly indicated. 
In .spite of this there are many qualified persons without employment. This would 
show that there is some flaw iu estimating the requirement of graduates in agri¬ 
culture which needs to be verified and corrected. 

For the development of agriculture in the country and to make every citizen 
agriculture-minded it would be desirable that agriculture should be introduced as 
a subject in some form or other from the primary school stage upwards. If this is 
done it will promote two things. It will not only help to develop agriculture but 
will also open up an avenue of employment to agricultural graduates as teachers 
in primary and secondary schools. Graduates in agriculture could be given the 
requisite training as teachers before they are employed. 

• Tlie widest scope for employment of agricultural graduates would be under the 
National Extension Service. The work of this service is vested in the Revenue • 
department of the State. Only agricultural graduates can perform the function 
of National Extension Service in an efficient manner. Since this is an extensive 
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service there appears to be scope for employing agricultural graduates in greater 
number. 

It is not suflScieiit to employ agricultural graduates in National Extension 
Service only but it would be highly desirable to employ them in the revenue 
departments so that they could in time occupy posts of importance in the district 
administrative lines. Now-a-days Mamlatdars and Deputy Collectors arc mostly 
graduates in Arts. If agricultural graduates are recruited for such posts and arc 
given the requisite training in revenue administration they would make better 
officers because of their basic training in agriculture. It sliould be made a condi¬ 
tion that every revenue and administrative officer should have a basic training in 
agriculture. This principle has already been accepted by Government and arrange¬ 
ments have been made to impart agricultural training to revenue officials. It is 
therefore evident that graduates in agriculture would make better revenue officers. 

If those in authority could bring about the above change, it would make a 
difference to the standard of students seeking admission to agricultural colleges. 
Today as the scope for employment for graduates in agriculture is limited students 
of better calibre of intelligence seek admission into engineering, medical and 
science colleges and it is only the remnant that tiy for admission to agricultural 
colleges. Better chances of employment with an assured future leading to positions 
of responsibility will definitely attract intelligent students to take to agriculture. 
To begin with as an experimental measure if Govrniiieiit would assure that 
twenty-five per cent of recruitment to the revenue department would be reserved 
for graduates in agriculture, it is bound to result in a change for the Ijctter. 

It is also very necessary for graduates in agriculture to develop the trait to 
^ venture on their own, however disparaging the attempt may seem in the beginning, 
f Organizing of pure seed and reliable fruit slock nurseries is a crying need of the 
land. Production of honey or i^oultry on a cottage industry scale, preparation of 
preserves and juices can all be done on a small scale without the need of mucli 
capital. It is only the bold and enterprising that can take to this line as it would 
demand a great deal of personal exertion and enterprise which is so much lacking 
in most agricultural graduates of today. 

The lot of the agriculturial graduates will be definitely better if they would 
learn the dignity of labour and do things with their own hands not merely while 
at the college but later on in life too. Further they should be ready to brave 
the uninviting conditions and the hard life ot the villages. Since their services are 
required for changing these very conditions and the backward state of villages 
they should be ready to serve in villages where life is simple and inexpetiswe 
rather than dock into cities and put up with congestion and high cost of living 
merely because a few amenities are available. It should also be the endeavour of 
local administration to do all in their power to remove the disparity in living 
conditions and standards between village and town so as to make the village reason¬ 
ably attractive for those whose standard of sanitation and clean living is too high 
to be willing to stay in villages. If this is done many more graduates would 
prefer to work in rural than urban areas. The shift of population from towns 
to rural areas would be desirable for the development of the latter and graduates 
in agriculture could lead the way in tliis matter by virtue of their training. 

An important factor that acts as a deterrent to individuals in obtaining agri¬ 
cultural education and later on in following up agriculture as a profession is that 
of pay. Even under government service amongst all the technical brandies the 
scales of pay in agricultural service, specially that of the upper subordinate ser¬ 
vice, is about the lowest compared to those of others. Considering the hard life 
ond the difficult conditions under which an agricultural graduate has to work 
there should be better inducement and greater compensation given by way of better 
pay thatt what is paid at present. In practice the lot of the agricultural graduates 
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who have to work in the open in the scorching sun or under other adverse weather 
conditions is quite dispiriting. The inequitableness of service conditions should 
be removed and an agricultural graduate should be paid on par with an engineer¬ 
ing or medical graduate. If these dispaiities are removed and greater scojic for 
employment as indicated above is provided there is a bright future for agricultural 
education which after all in any country forms the basis of all agricultural develop¬ 
ment and prosperity. 


Section of Physiology 

XXIV. TiiACHINCV OF PHYvSlOI.OOY IN INDIA. 

Chairman : 1)R. N. N. Das (Calcutta) 

I. Dr. vS. hANERJKl? (Calcutta). 

Stiiiiy of Physiology in India in the present days. 

Physiology is taught in Indian I'niversities both in the graduate and post¬ 
graduate levels. Physiology is studied in all the metiii'al colleges of India 
as a part of the I'irst M.lCH.S. course. In some of the affiliated colleges of the 
lTniver.sily of Calcutta, physiology is lauglil as one of the subjects for the degree 
of Bachelor of Science. In the University College of Science and in the Presi¬ 
dency College, which is a constituent college, under the University of Calcutta 
physiology IS studied in the B.Sc. course as an honours .subject and in the post¬ 
graduate level in the M.Sc. class. Both in the B.Sc. honours and in the M.Sc. 
classes physiology is studied for a iieriod of two years. In tlie medical colleges 
physiology is studied in the First M.B.B.S. course for a period of two years. 
Physiology includes studies on histology, experinieiital physiology and physiologi¬ 
cal chemistry (biochemistry). While in some of the medical collegc.s of India 
the studies in all the branches of physiology are co-ordinated by the professor 
of physiology in others it is not so. Histology is studied along with anatomy’ in 
some of the medical colleges. Physiological chemistry is taught by a professor 
or reader of biochemistry in some of the colleges and the department is inde¬ 
pendent of the department of physiology. In these colleges experimental physio¬ 
logical studies on amphibian, tnainiualian and human physiology are imparted 
in the department of physiology. In the F'irst M.B.B.S. course chemistry is a 
sujiject for study along with physiology and anatomy in some of the colleges. In 
some of the colleges only organic chemistry is studied and tiuestions on organic 
chemistry are asked in question paper on physiology in the First M.B.B.S. 
examination. In other colleges chemistry is taught in the First M.B.B.S. course 
but the students are not examined on the subject. Authorities of some of the 

colleges have decided to abolish the studies on chemistry as a part of the First 

M.B.B.S. course. They are of opinion that a knowledge of chemistry is not 
essential for a medical student. In the post-graduate level students who have 
passed the Final M.B.B.S. examination are examined in physiology under the 
Faculty of Medicine for the M.Sc. or M.D. degrees in some of the medical 
colleges. The student works on a problem under a professor of physiology and 

submits a thesis and if the thesis is recommended then the student sits for a 

written, practical and viva-voci examination. No theoretical or practical classes 
are held fur teaching physiology in the post-graduate level and the candidate is 
left to itself for his studies. In some of the universities no syllabus is prescribed 
for the post-graduate course in physiology. Outside the medical colleges physio¬ 
logy is studied in the post-graduate level as a basic science only in the Univer¬ 
sity of Calcutta in the Presidency College and in the University College of 
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Science. There is a prescribed course of syllabus both for the theoretical and 
practical papers and regular classes are held for two years. Students, however, 
do not have a knowledge of anatomy and sonic of the students are admitted in the 
course who do not pass B.Sc. with chemistry as one of the subjects. 


PROm^KM OK S'fUOIKS IN PHYSIOLOGY IN THIS MKDICAL CollHOI-S 
Chemistry as a subject in the First M.B.B.S, 

To explain the various physiological proccvsses in the body, the knowledge of 
chemistry is essential. Without a basic knowledge of organic and physical 
chemistry it is not possible for a student of physiology to understand the subject 
in the proper i>erspective. Chemistry, therefore, should be one of the subject 
in the P^irst M.B.B.S. course. Students should be cxainiiied in chemistry because 
no students read a subject in which they are not examined. Tendency of medi¬ 
cal politicians of India to remove chemistry from the curriculum of the First 
M.B.B.S. course should be resisted by all physiologist. ()tlier’i\ise teaching of 
X)hysiology will suffer greatly. 


Dnraiion of course of studies in Firsi M.B.H.S, 

The Indian medical coniicil is going to diminish the duralifui of the course 
of studies in the First M.B.B.S. from two years to one 3 'ear and a half in order 
to produce more doctors in a short period of time. I had a discussion with many 
profcvssors of yjhysiology in medical colleges. All of them were of opinion that 
it is not possible to iluish the course of sludiCvS in physiology' before two years. 
Country needs more doctors no doubt but without a basic knowledge of physiology 
elliciency o fdoctors wall suffer greatly and every body wall agree that the country 
needs eflicient doctors. 


Teaching of biochetnisfry as a subject independent of physiology. 

Ill some of the medical colleges iion-medical men without a knowledge of 
phy.siology are appointed to teach physiological chemistry. As a teacher of phy¬ 
siology I fail to understand how such a person can be an efficient teacher on the 
subject. Any physiologist who has read organic chemistry in the B.Sc. can 
teach physiological chemistry. Physiological cjieniistry should not he separated 
from general physiology. To explain general physiological principles chemistry 
of the processes jiiust l>e told at the same time. Different teachers may be 
entrusted to teach different systems of physiology but chemistry of the different 
systems should be taugJit along with the individual systems. The tendency to 
disintegrate the studies of physiology is harmful and this should he resisted by 
all the teachers of physiology. 


Study of histology under anatomy. 

HivStology is being studied along with physiology. In some of the medical 
colleges histology is now under anatomy. Anatomists argue that histology is 
minute anatomy and as such should be taught under anatomy. There is no harixi 
if students read histology along with anatomv. Teaching of histology will not 
suffer in the hands of an anatomist. Students in the First M.B.B'.S. course spend 
more time in anatomy than in physiology. The only difficulty which the ana¬ 
tomists will face is the time table for taking both the morbid and minute anatomy 
classes. 

17 
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Pay of led lire f's and demonstrators in physiology. 

Ivocturers and denumslrnlors in phyRiolo^;^y in the medical colleges are very 
poorly paid and as such they have to depend on Iheir private medical practice 
fur extra income. TJiey, tlicrefc.rc, cannot devote whole-hearted atteiiLiun to 
their duties in the deiiartinent. Unlike other clinical departments of medical 
collc^^es and the x)rospect of these teachers lo earn more money by private 
practice is not very bnglit. As a result this department does not attract usually 
doctors ^Yitll a good academic career. The altcnlion of the authorities of medical 
colleges is, therefore, drawn lo this fact with a re([uer>t to increase the emolu¬ 
ments of teachers and demonstrators in plnsiology. 

Post-graduate studies in physiology under IJtc faculLy of medicine. 

At'cording to the rules of the liiilian Medical Council a teacher in a medical 
institution must possess a xxjst-graduatc degree in the subject he will tench. 
Doctors, Ihcrefore, try to obtain the M.vSe. or M.D. degree in physiology to be¬ 
come a jjrofebsor or a lecturer in llie subject. No jiropcr leaching, however, is 
imi>artcd on tlic subject in any of the medical colleges lu India. The profcsscir 

guides tlie htudent for his thesis whicli forms a part of the examination and 

for the second joart of the exaniinalion the candidate is left to himself. No 
syllabus iwS i^rescribed and as such the candidate does not know what lo read. 

Tins is a v'cry unhappy stale of aliairs. In some of llic Ihiivcrsities there is 
no i^osL-graduatc degree in physiology under Ihe faculty of medicine. In the 
university of Calcutta a person who has jiassed Idiial M.B.B.S. examination is 
not allowed to read M.Sc, in Idiysiology unless ho passes B.Sc. with physiology. 
Doctors of the University of Cah utta are, therefore, at a disadvantage as com¬ 
pared to doctors of other Indian universities. The atlentioii <)f authorities con¬ 
cerned is drawn to these problems with a view fo rcined^^ the defects al an early 
date. Professors of physiology are requested to influence the authorities concerned 
to evolve a unified syllabus for post-graduate studies in ]fliysiol<iq> so that a 
standfird is inaintniiied in all the universities of India. 

Study of physiology ouLside ihe medical colleges. 

It has been sai<l that jiliysiology is taught in B.Sc. and M.Sc. classes in the 
University of Calcutta f»s a basic science ()utside a medical institution. The B.Sc. 
honours slandar<l is higlier than the I'irst M.H.h.vS. standard in physiology. 
The M.Sc. course is extensive and different branches of ])h\siology including bio¬ 
chemistry are taught at a higher level. Only defect of the course is that students 
do not disect a human body and do not read anatomy. If a paper on anatomy is 
included in the cnrricnluin for M.Sc. the defect is rectified. As biochemistry 
is taught extensively along with ]fliysioIogy no student should be admitted in the 
course who does not pass B.Sc. with <’hetnistry and physiology. In the B.Sc. 
human pliysiology should be one of the subjects for study along with anatomy. 
Students who will take up i^hysiology, anatomy and chemistry in the B.Sc. 
should be admitted into the Final M.B.B.S. class after passing the B.Sc. exami¬ 
nation. Physiology should be one of the subjects for the examination of the 
Indian Administrative Services. This will be an encouragement for students to 
take up physiology in the B.Sc. stage and authorities of colleges will open phy¬ 
siology departments for B.Sc. examination. 

A few problems facing the teachers in physiology have been brought forward 
and some solutions have been suggested. I would request all the physiologi.sts 
to consider the points raised and to evolve a solution in a better manner so that 
teaching of physiology is imparted in the best manner in the colleges, medical 
and non-medical, of India, 
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2. vSkt P. B, SrON (Calcutta) : 1 he need of greater Orientation of Physiology 

zvith othcf basic i>cicnccs. 

The science of physiology should receive a greater attention as a subject of 
general education; Ixu ause it would help people to orient life to tlie changing 
patterns of social and physical environments, (in this basis <3f general education, 
tlie pliysudogists may build up their specialized knowledge on the difterent aspects 
ot the science. In such spLci;di/-atiiJii, it is not desirable to limit the applicability 
of physiology, by a^lupting a narrow angle of vision. As an applied science, 
physiology would profit by a substajiciul kiiowlcilge in many of the basic sciences. 
VVe can hardly name any science vvJiicli has no direct or indirect application in 
some aspects of physiology. We arc also conscious that the inoblems of physio¬ 
logy has stimulated the deveh^pmeiit of other sister sciences. So in the brotherhooil 
of sciences, physiology, is flourishing in a .symbiotic coexistence. In the present 
stage of dcvcloimieut, a pli>siulogist is expected to know itjan> sciences having 
application in pli}siology. So after the study of basic physiological principles it 
may be iiecesjary fur one to specialize in one of the aspects of physiology. Thus 
a jihysiologi^t may fit liimself in many of the applied branches, such as, environ¬ 
mental ijliysiology, industrial i^ihysiology aviation physiology, comparative pliysio- 
logy, bacterial physiology, [ihysioUigieal tdieinistry, biophsics, pluirmacodynaniics, 
and many other allied brunches of study. 

3. 1)R. Ik NVRAYAXA (Patna) * of Physiology iji India. 

The subject of Physiology can bo taught eitlier in the I'acuity of Science as 
a purely science siibjeet or it can be taught in the Paculty of IMe<licine as a part 
<if the medical curnciiluni. In India J^hysiolog^y is being taught almost exclusively 
in the various medical colleges and very few science college have provided for 
the teaching ut I*hysiology leading to tJie IkSc. or M.vSe. degree. A vsciencc student 
learns Physifilogy as a purely' si ieiice subject whereas a medical sludent thinks 
more of its aj^plication to the study of medicine. It is necessary tliat even a 
medical student should study the sulked on a purely scientific basis if he has 
the desire to apply the physiological jirinciples in liis medical practite. 

Physiology (iiibiaces Histology, Bio-Chemistty and Bio-Physii's. There has 
been a serious attempt to take Histology to Anatomy and put Bio-Chemistry as 

a separate subject. There is no harm in having a department of Bio-Chemistry 

independent of the dciJanmciit of Idn^siology but (here should be co-ordination in 
the Leaching of Physiology and Bio-Chemistry at the undergraduate level. In a 
Medical College the teacliuig of Histology may be ilouc cither in the Department 
of Anatomy or in the Denaitment of l'h\sio]ogy but any step taken in this direc¬ 
tion should be done witli the consent of the two departments and in the best 

interest of the students. In a Science C<jllege the teaching of Histology should 

continue to be done in the deijartment of Physiolog}^ 

A degree course in Physiology should normally cover 2 years whether in a 
Science or in a Medical College. Apart fi-om the systematic lectures, there should 
be—(a) tutorial classes with as few students in a group as possible, (&) Con¬ 
ferences in which the whole class could participate and discuss special subjects 
under the guidance of a senior teacher, and {c\ practical classes. The practical 
classes should comprise human and maiiimalian Physiology as well. 

A B.Sc. degree cour^se with Physiology as one of the subjects shoukl be provided 
for in more institutions and arrangements should also be made so that a medical 
student could t.akc a B.Sc. Ilonours degree in Physiology within 2 to 5 years 
of his admission to the Medical College. A B.Sc. Honours degree in Physiology 
should lead to a Master’s degree in the subject obtainable either by pure research 
or by a combination of research and regular instructions in the subject followed 
by examination. A B.Sc. pass degree, on the otlier hand, should not lead to the 
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M.Sc. degree by pure research. In a Medical College, llie teaching of Anatomy, 
Histology, l*liysiology, Itio-Chemistry and Bio-Physics should be integrated as far 
as possible and when this is done it is immaterial whether Histology is taught 
with Anatom^' or Phvsiology and whether the Department of Bio-Chemistry is 

independent or a part oC Pli3\siology. 

4 . Du. S. K. DATT.V (Calcutta) : Teaching of Physiology in India. 

Pliysiulogy is a highly complex science and it is applied in nature. Complete 
uiulerstanding of the life process is far beyond the limit of Intnian knowledge. 

l']i3\^iology was treated as one of the major subjects in the medical course. 

But its se])aratc study with fundamental knowledge in other basic science is 
t sscntidl. 

ldi\’siology has not received proper axipreciatioii due to many factors. Want 
of balance among teachings, researches, and the applications is keenly felt. Role 
of physiologists in the social life is also an important factor. Co-operation of 

the stale for the development of this applied science will be helpful. 

The change hi the outlook of the teachers of physiology seems also to be 

rcquireil. 

Proper application of physiology should provide suitable employments for 
young physiologists. 

Progress of this applied science should help the development of India. 

5. Sri J. N IMUKHURJISP: (Calcutta) : 

In India, the suliject of Pli^siology is being taught mainly in the medical 
cuiTicuhini au<i partly in the gencial scientific curriciiluin. The stiul^' of J\Je(li<.al 
Physiology is based on preliminary and general principles of the subject. The 
medical students do not think deej)er into the fundamental growth of the subject. 
They may never have an opportunity to think further on this subject than to 

apply the cramuied formulae. 

On the contrary, l*hysiology as a basic science subject is being taught 
in such a way lliat the student is expected to lind out newer facts which are 
still unrevealed. I'or this, there must be smple scope of study anil research and 
encouragement to the students of this basic science subject. 

It is uiitortuuale that in India, the authority is being influenced by the 

iiicdiixil Physiolf>gJsls who liave a limited outlook on this subject. 

I may i>ut my ajipeal to uie Physiologists of India that we should try to 

establish our t)wu status so I hat wc may not remain in the future as dolls in the 
hands of those medical men, otherwise the growing scientific spirit in the minds 
of Physiologists of India will be nipped in the bud. 

I have experienced another difficulty amongst the B.Sc. students : they 

have verv little idea of llie niacnxscopicol .structure of the body. This 

l>roblcin may be solved by making a suitable arrangement with the medical college 
for the dissection of one body in three months time and setting one compulsory 
ciucstion on macroscopical anatomy in the University question paper. 

I also express niy earnevSt desire that a j^rovision be made for the medical 

graduates to study the M.Sc. Physiology if they desire, without appearing for the 

IkSc, examinations. Those medical graduates who are really keen to be 

Pliysiologists, must have this facility, 

r». Dr. j. D. PATHAK (Baroda) : 

The premedical curriculum should be so arranged that organic chemistry etc. 
has not to be repealed in the medical college. This would save a good amount of 
burden of the Physiology courses. 
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A co-ordintited course not only between the various disciplines of Physiology— 
biochemistry, nutrition, histology necessary but the course should be arranged and 
well co-ordinated with even the other departments—as anatom 3 '. There is a great 
tendenc> to deal with the subject in a compartmental way. This is not correct. 
The human being should be considered as a whole. In teaching the various chaptervS, 
anatomists, pharmacologists, physicians and others should be brought in tlie same 
classroom lo teach them speciality. Arrangements for symiposia will not only impaTt 
the hubjecl better but will save considerable amount of overlai^ping and what is 
more--tile ‘Aaiidard of teaching will considerably improve. 

The Leaching of IMiysiology should nut end at the I IM.li.JhS. examination. The 
students should be taught by Physiologist.^ tlie various aspects of applied Physiology 
throughout the clinical years. 

In the JMedjcal Colleges greater emphasis needs to be paid on the clinical- 
medical aspect of the subjeci and it is a high time nov/ that PJuinan l*hysioIogy 
exercises should be introduced in the courses. 


XXV. 


INTKRRICLATJON ()U PROTKIN 


AND VITAMINS. 


Chainfian : Dr. N, N. Das (Calcutta). 

1, DU n. MrKEU.jr (Duckuow) : 

Since the discovery of ‘‘yellow oxidation euxymes” by Warburg in 1932 and 
subsequent evidence that riboflavin is a component of this enzyme a new chapter 
has been opened up and lot of interests have been created in carryntig out investi¬ 
gations to evaluate the relationship between vitamins and enzymes. These resulted 
in the further discovery that nicotinic acidamide, riboflavin and Ihiainiii are the 
mam coniponenls of a number of co-enzymes. These enzymes after combination 
with a specific protein or enzyme arc capable of being alternately reduced and 
oxidised and in tliis way transference of hydrogen from a substrate lo a fliial 
oxidising agent lakes place. Tlie nutritional effect of the vitamins already 
mentioned is directly related to their known roles in enzymic behaviour. 

vSince the vilaiiiiiis maintain animal life, they may, as part of tlicir action 
influence secretions of the organism. Tims a relation of vitamins to horniones 
though not a priori is not illogical. It can be generally observed that in animals 
which have been deprived of vitamins for a long period, not only the entire 
c>rgauis(n sutlers but that particularly tlie glands louse vitality' resulting in the 
decrease of the effective secretions. 

Ill addition to the general effect of vitamins on the secretion of hormones, 
there has been synergism and antagonism of vitamins to hormones. Thus there 
is what lias been interpreted as a synergism between vitamin C and the Iioriiioues 
of the adrenal medulla and cortex. An antagonism between V’itamin C and the 
thyroid hormone has been postulated. There are several interesting observations 
on the relationship of various vitamins and hormones of pancreas, thyroid, sex 
organs, parathyroid and adrenal* glan^ls, wliich will be discussed. Much ground 
remains to be covered in this field of study. 


2. Dr. O. C. I?;SH (Calcutta) : Protein metabolism and Vitamin B-coniplex 7 vilh 
special reference lo Vitamin 

For normal protein metabolism various B-compIex vitamins are needed in 
ade«iuate concentrations. Presumably these vitamins act in enzymatic fashions in 
promoting protein synthesis. Amino acids may be converted lo vitamins. The 
outstanding example of this is tryptophan which can serve as precursor of niacin. 
The interconversion of methionine and choline under certain dietary conditions 
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IS too wtll known. Again the dietary intake o£ iirotein is a factor which influences 
the requirement and metabolism of certain members of the B-complex. Animals 
iiigesLiag diets low iii protein are incapable of retaining riboflavin and nicotinic 
acid cfficienlly and <i£ maiiitaiiiiiig tissue concentrations of them. The require¬ 
ment of vitamin is increased A\hcn animals are fed high pr^jtciii diets. Due 
to its lack Lryptoplian metabolism is deranged ami an abnorinal nifctabolile 
xantliurciiic acid aj^peais in the nrinc. Pantothenic aeul deiicieney is less readily 
induced when a Jiigli protein ihet in ( ontrast lo a normal protein diet is given. 
Thus for I lie maintenance of normal ti-^siie concentrations of the factors like 

vitamin niacin, biotin, folic acid, B^ and pantothenic acid an adequate protein 
intake is necessaiy. 

Bolli fohe acid and vitainiii Bj. take part in protein utili/.ation not only for 
Iiemoi^oiesis but also for growth and development. Kxperimeuts liave been 
reported sliovvmg the infliienco of B^j in increasing the digestibility and biological 
V'alue of casein and soyabean protein. Recently the author has observed in the 
Bengal Imiminily Research Jiistilute that vitamin B^j not only enhances the digesti¬ 
bility and biological value of vegetable proteins like pulse protein but it also 

significantly increases the growth promoting value of such proteins particularly 

when the animals are fed at high levels. Tvxperimeiits with rats and chicks have 

indicated that B,^ is concerned in transmcthylatioii processes partieularlv those 
involving methionine foimation. It has been suggested tliercorc, that Bj^ aids the 
inelliylation of homocysteine by promoting the synthesis of methyl groups avail¬ 
able fc;r Use in the synthesis of iiiethioniiie fnun homoc3'stiiic. Thus animals can 
utilise certain amino aeids (sOi me and glycine) as sources of the methyl groui^ of 
mclliiotiine synthesis when Ths is supplied. 

Iba related to the genesis of nucleic acid in liver cells. The increase of 
l^NA in ihc liv^^r, spinal cord and cervical sympathetic ganglia after parenteral 
administration of Jbg to defu'ient rats has been demonstrated. Plasma protein of 
B,j siipplcinented cliiiks was found significantly higher than that of deficient 
chicks, ft seems possible that I)i 2 1 unctions in protein nictabolisni by stimulating 
forniatioii of ribunucleoprotciiis and plasma proteins. Various experiments tend to 
indicate that decrease the loss of nitrogen resulting from the catabolic 

action (jf tliyroxine. The results suggest that in hyperthyroid rats vdtainin B,y 
spares protein at tlic cNiiense of other body constituents. It is however, inter¬ 
esting to note that B,, has tu> influence on coriisone induced protein catabolism. 

3 . Sui P. B. SICN (Cali'utla) : The effect of hiji>h protein diet on the develop¬ 
ment of scimfy. 

Ascorbic acid lias been found to play a considerable role in tlie protein 
metabolism, particularly m respect to the aicniatic amim> acids. Studies on 
tlie excretion of alpha amino nitrogen in urine suggests that other amino acids 
are also involved in the deficiency of vitamin C. In this condition, some of the 
enzymatic processes that .ire linked with protein metabolism are also directly or 
indirectly affected. Ammonia /urea ratio in urine is also increased during 
scurvy. 

Level of protein in diet has some influence on all these factors and on the 
development of scurvy. The survival period of scorbutic guinea-pigs is diminished 
under heavy protein load, which is also associated with an appreciable increase 
ill the excretion of vitamin C in urine. High level of protein in diet acts as a 
stressor, producing a marked hypertrophy of the adrenal gland. The adrenal 
ascorbic acid is relatively diminished in scorbutic animals, especially in those 
that are kei)t in high protein diet. 

The basal oxygen consumption in guinea pigs is increased as the protein 
level in the diet is raised. This stimulus to the basal oxygen consumption is 
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absent in scorbutic guinea pilgs, where different patterns of fluctuations arc 
observed during the progress ot scurvy, associated with high protein diet. The 
specific dynamic action of protein in clitferent levels of intake is manifested by 
a characteristic pattern having a definite time lag. 

4. Dr. P. S. SARMA (Madras) : 

Two aspects of the fascinating study of Inter-relfiticm of and pro¬ 

teins will be presented, one dealing with the protein trnnsfoniuition during 
germination investigated with anti-vitamins and the other on the influence of 
protein hydrolysates on the biological synthesis of nicotinic acid from tryptophane. 
Dealing wuth the first aspect it is \vell known that during germination of seeds, 
there is a rapid breakdown of the reserve i)rcjteins into the constituent amino 
ncids followed by synthesis of tlie protoplasmic proteins of plants. Onr investiga¬ 
tion with the anti vitamin, neopyritliiatnine has led to the establishment of a 
ronversion of glutamic acid to aspartic acid and tlie j^arlicipotion thiamine 

in these transformations in green gram (Phascohis nmugo) seedlings. Kvideuce 
lias also been obtained for such participation by tracer lcchni(jue b\ the use of 
radioactive ghilamic acid and radioactive glucose. 

In regard to the influence of proteins and protein Ii 5 "drolysatcs, on tryptophane 
nicotinic acid inter-relationship, it was at first Ihonght that the j^roteins like 
gelatin or cascMii or their hydrolysates influenced the intestinal floia of tlie 
uiiiinals and thereby altered the nicotinic acid requirement. Work in this de¬ 
partment carried out with the nicotinic acid dejiendant strain of Neurosi)ora 
Crassa, showed tliat the utili/ation of tryptophan, formyl kynureninc, kyiiureiiine 
ond 3-h\^droxy kynureiiine were affected when protein hydrolysates were present 

mediinii and that the utilization of 3 -hydroxy anthranilic acid and nicotinic acid 
Vere not at all affected. Tt w'as also observed that the activity of the enzyme 
‘Kyniircninase* w’as tleprcsscd by protein I13 Jrolysates as well as certain specific 
amino acids. 

5. Dr. D. 1\ vSADHU (Calcutta) : 

Metabolism of proteins is controlled to a great extent by some vitamins, 
usually with the help of hormones. These vitamins form a part of the enzyme 
systems in general which mediate protein metabolism. Vitamin A tornis a pr<)- 
teiii complex of rhodopsin and j^jorphyropsin, necessary for normal visual func¬ 
tions. It also decreases Specific dynamic action of protein (vSDA) indirectly by 
acting on thyroid. Vitamin R decreases creatinuria of children afler glycine 
administration and lias also a general regulatory influence on energy metabolism. 
Pyridoxine as pyridoxal or pj'ridoxaniine phosphate acts as a co-transamiiiase and 
catalyses transamination reactions and thus reduces SDA, \\hil<‘ its deficiency 
increases SDA (Sadhu). It also helps in decarboxylation of certain aniiiio acids as 
a decarboxylase and mediates the ('onversion of tryptophan into niccAinic acid and 
N'-methyl-nicotinamide. It is also responsible for glucoiieogenevsis from amino 
acids. 

6. Sri J. N. MUKIIRRJICR (Calcutta) : Relation of ]’'ilaniin-E ivith the muscle 

dystrophy. 

The dystrophy of muscle have been observed in the aniiiial.*^, fed on vitamin-R 
deficient diet. Milman et al, have shown that loss of muscle protein in vit-Iv 
deficiency cannot be explained by an increase in the rate of breakdown of protein 
in the muscle. 

I have observed in-vitro experiment that there is considerably low protein 
absorption in tli^ isolated intestine frotn the vit-R deficient diet. This considerably 
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low absorption of protein in the intestinal canal might be one of the factors res¬ 
ponsible for the dystro])liy of the muscle, 

7. I>K. S. N. Kay (Izatmigar) ; 

In guinea pigs, fed dessicated th\roiti, the requirement of vitamin C for the 
preservation of tooth structure is thrice than that for contrtil animals. In rats, 
ilessicated thyroid feeding does not affect the ascorbic acid content of either liver 
or the .sijprarenols, but the content of the vitamin in the kidney is greatly reduced. 
It is vsu;-:i.;estc‘il thnt lieit;liLciie(l inolein iiiet*ibolism kods to hir^^e forjuation of 
aiiinioiiia wliicli Icachos out ascorbic acid from the kidiie>s. Iiicrtsasiiig the body 
temperature by exposing animals to the direct sun light also leads to a lowering 
of vitaliiiu C in the blood scrum, 

In cobalt deficient sheep the iiitrogeu lialance is negaUve. When cobalt is 
administered, tlie balance becomes j)ositivc within a few days. As vitamin 
injection alone can cure cobalt deficiency iiiosl probably lliis vitamin is concerned 
with eficctive protein utilization and storage. 

8. 1)K. SlIIVKriMAR (Amritsar) : 

(1) Intimately related to the metabolism of Ribomicleo-proteius, the formation 
of IMasiiia prclcins apart from its effect (Ui myobualion of iraemalopoieses, is 
agreed Cohalaminc <ir Vitamin 13^^. Some of it.s metabolic functions included, 
llie iitili/ation r>f one carbon compounds gimeralion and transfer of methyl groujis, 
and rf'gcneration- S-S- groups into tlic function—SH groups of cjr/\incs as in 
Aiet Co en/. A etc., of the ‘proliation’ groups of glutathione (reduced. Vitamin 
iiitlueiices i)rotein iitili/ation and nitrogen retention. The protector influence of 
Proteins (containing SH-grou])s) and their influence on Ifaeiiiatopoiesis and pro¬ 
tection of macrocA'losis was tliscusscd hy the autlior in relation to his own work. 

(2) iVpart from its role in Hie fat metabolism the pyridoxal group of R-Vitamins 
has its primary catalytic role in the metabolic reactions of ainiiioacids. It is 

n<j\v recognised that this group functions as a coeiizymc in traiisamiiiaLion rcnclioiis, 
dcsulpliydrotion of Sulphur aniinoacids, dehydration of hydroxy-amino-acids, de- 
I arboxylalioii of aniinoacids, raceinizatioii of ainino-acids, as a cofaclor aminoacid 
reactions. Thus it would seem to he intimatedy related with metabolism nnrl 
utili/ation of proteins and the constituent aminoacids. 

(3) Indirectly related to the. metabolism of Proteins, on account of its role 
in the transacetylaliou reactions and inilicitioii of Wreh\s Iricarbocylic acid cycle— 
a source of energy—is tlie Pantothenic acid- -Sfl group containing Acetyl coenzyine 
A. The antibody litre decreases in Pantothenic acid deficiency. 


Section of Psycholog^y and Educational Sciences 

XXVI. rSYCHOLOOICAL RESEARCH IN INDIA—ITS PAST, 
PRESENT AND FUTURE. 

Chairman : Dk. Raj Narain (I/uckiiow), 

1. Dr. PANDIIARINATIT PRABHU (Bombay) : Current Psychological Research 
in India. 

A survey of the research recently completed and currently engaging the atten¬ 
tion of psychologists in India is taken, and an analysis with a view to locating 
the general trends of such research is made. An attempt is made to find out if 
the causes of these trends are peculiar to Indian conditions. Some suggestions for 
new directions of research are also discussed, 
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2. Dr. (Mrs.) K. CHOWDHRY (Ahmedabad) : Research in Industrial Psycho- 

logy in India. 

lu India it can be safely said that the use of Psychology in Industry started 
after World War II. Kven iiovw the use of psychologists is very limited in Industry, 
but there are indications of their Ijeing wanted in larger iiutnbers by different 
industries. 

Tlie organisations doing research in the field of Industrial Psycholug>" are 
very few. There are Applie<l Psychology sections of tlie ITniversities, Research 
Organisations connected with the Industry, and Personnel and Industrial Relations 
Departments of some individual firms. 

In this paper a brief history of the development of IndUvSlrial Psychology 'in 
India and the broa<l scope of work being iniderlakcn by some of the major 
Universities and individual firms are given. The main emphasis of the paper is 
on the development and the growth of the Psychology Departnieul of the 
Ahiiicdaliad Textile Industry's Research Association. The beginnings of the 
Department, tlie policies in the selection of researcli problems, the factors con¬ 
nected with the selection of research personnel in ATIRA ns well as in the mills, 
the nature of iinplementatitm in the mills etc., are discussed. Research problems 
that have jointly been undertaken with Iiidifin C<Jiuicil of Medical Research, 
Calcutta, the Social Research IiistiluLe of the l-niversilv of Michigan, Ann Arbor, 
the Indusltitil Relation^ Department of MI'i', and the Geneva, have also 

been discussed. 

A brief account of Industrial Psychology work in Tat.a Industries in llie Sara- 
bhai concerns, in Ahmedabad and Bombay and in the Delhi CloUi Mills, has also 
been given. 

3. (Mks.) l\ PIIATAK (Baroda) : 

The paper specially deals with psychological research in the field of Educatiort 
in the Stale of Bombay’. 

Psychological research in India is a young chihl and has not much of solid 

history. Since about a decade and half the interest in psychological research is 

spreading fast. 

Most of the workers at the initial stage were those who have studied in 

England. The work they did was cither repetition of the same or similar experi¬ 

ments that they might have done or observed in Kngland. To-day many students 
take up psychological research with the intention of getting some degree. A 
tendency is observed to apply the variety of tests published in English to Indian 
students. Some times the test is translated and adapted into a regioiml language. 
Similarly, a lack of sustained interest in a particular research through some 
binding force is also felt. 

An attempt is made to show how even the comparatively culture free tests 
require proper study and modifications before accepting them for a i>arlicular 
environment. 

4. Dr, K. C. MOOKERJER (Calcutta) : The role of Pi^ychologisl in the Treat¬ 

ment of Mcnially-ill Persons. 

A properly trained psychologist can render most valuable service at all stages 
in the treatment of inentally-ill Iversons. Such of the services which have been 
recognised on all hands as most useful can be summarised as follows :— 

1. In History taking—detailed history from psychological standpoint—should 
begin from early infancy and end with the first signs of mental break 
down—no period of life should be left unaccounted for—all relevant 
information should , be patiently gathered* 

18 
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2. In Investigation—psychometric tests—psychodiagnostic investigations ao 
as to reveal the mental contents and the circumstances for the failure 
of normal adjustments. 

3. In Treatment proper—can render valuable aid in the treatment itself by 
sujiplementing with psychological services of either supportive or 
analytic type—in certain types of mental disorders adjustments in the 
psychological plain is all that is needed to effect a cure. • 

4. In the task of rehabilitation, the role of clinical psychologist can be hardly 
over-cm 2 )hasized. being in iiossession of important knowledge con¬ 
cerning the menial make-ui> of the iiatient the psychologist can con¬ 
fidently jiroceed with the work of rebuilding the home environment 
to make it less trying and more congenial for the patient to live in. 

5. Mk. S. M. MOHvSIN : Training oj Psychologists as Scientists. 

A. Planning the Courses of .^iudics : Unnecessary duplication is generally 
found in the courses from one stage to another. This .should be avoided. The 
undergraduate course should j^rovide a broail-hased training in the fundamentals 
of the science. The post-graduate an<l Honours courses should provide a more 
intensive and .specialised training. The siiccializalion is to be effected through 
the grouping of closely allied branches. 

At every stage, the courses should be jilaniied keeiiing in view their usefulness 
in future training or life. 

B. Teaching : (o) The scientific status of jisychology. The use of the labora¬ 

tory ill leaching theoretical jisychology. The use of the clinic in teaching theore¬ 
tical psychology. Need for greater stress on physiology and statistics. (6) Uabo- 
ralory work. Its aim not mere mechanical performance of some stock experiments, 
but Iraiiiiiig in scientific method for conducting independently original investiga¬ 
tion and research. Suggestions are made for materialising this objective. 

6. Prof. V. K. KOTHURKAR (Poona) : Research in Social Psychology in India. 

According to O. h. Zangwill, Social Psychology is still largely 'a hope of a 
science— a dream—^rather than an accomplished fact’. Any way, it has had a very 
brief history abroad and briefer still in India, though it promises to have a great 
future. The impact of Indejjcndence and the terrific out-break of the post-parti- 
lion hostilities together with their aftermath viz. vast numbers of disjilaced persons 
roaming over the land, brought home to our people and our Government the 
existence of vast areas of acute social tensions and the most violent forms of com¬ 
munal prejudice. It was in this context that research in Social Psychology in 
India had its brilliant beginning in 1950 w'ith our Government requesting 
Dr. Gardner Murphy to plan and orgajiize rese-arch in social tensions iu the various 
I>arts of our country. Indian participation in the UNESCO Tensions Project. 
Work of the six official and some non-official research teams on the three cornered 
hostilities between Hindus, Hindu refugees and Muslims, together with the intri¬ 
cate pattern of caste-prejudices. 

Two-fold radiation effect of the original research impulse and activity: 

1. Not only a few active, continuing, creative centres of social research were 
established, but, other centres were presently drawn into the movement so that 
Psychology Departments nearly all over the country started functioning along this 
line. 2. Secondly, the techniques and methods tested and tried out in the field 
of group prejudice, hostility and general tension research are being adapted and 
applied to other larger areas like rural research. This is a healthy tendency in 
an agricultural country like ours and may result in an accumulation of a eizable 
body of knowledge regarding the procedure and principles of rural Psychology. 
Periodic publications of the Programme Evaluation Organisation ol Jthe Planning 



Discussion : Psychology and Educational Sciences J33 

Commission like "Group Dynamics in a North-Indidn Village —A study of factions** 
by Oscar Dewis (1954) or "Community Projects—First Reactions” (August 1954) 
are worth mentioning. 

Statistical analysis of published and unpublished research papers in social 
Psychology in India. Inadequate facilities for reporting the results. 

The general tendency of these papers is to give a surface description of some 
of our backward Iriljes (in the Anthropological approach) or to give the bare 
content of prevailing stereotypes, rumours etc. (in the psychological approach). 

More significant research in Social Psychology iji India must, in future, take 
the line of deeper dynamic analysis, interpretation and explanation of group 
behaviour and social relations. 

7. Mr. ABDUIv HAFI5KZ (Mysore) : Research in Experimental Psychology in 
the Mysore Laboratory. 

The lal)f>ratory was started in the year 1924 with Dr. M. V. Gopalaswamy, 
B.A., B.Sc. (Lond.), Ph.D. (Tvond.), ns Profe.ssor. He conducted and directed 
research of his stndeJils and as.sociatcs on a nninher of topics including Child 
Psychology, Experimental Aesthetics, Crime, Intelligence, Personality, Values and 
Para-Psychology. 

Dr. B. Kuppu>.wami, M.A., D.Idtt., Professor of Psychology (Mysore) did research 
on the "Jnherilam e of habits” and has been constantly contributing a series of papers 
to the variou.s journals and other learned bodies on topics like Intelligence, Child 
Behaviour, Croup tensions, and Rorschach. Researches carried out in this labora¬ 
tory among other.s include the following ;— 

1. A Study of Juvenile offenders. 

2. Speed of Correlate Education. 

3. l{.stimation of Character and Personality through P.G.R, 

4. A .study of twin resemblances and differences. 

.S. I'he development of fear, anger and laughter in Children. 

6. The P.sychogalvanic technique of Crime Detection. 

7. Pcr.sotialily Types. 

8. Psychology from the standpoint of Sri tSankara. 

9. An experimental study of the Development of sense of values. 

10. Measurement of P.sychic Energy. 

11. Psychokinesis. 

12. Dangnage Development of the Preschool Child. 

8. Db. D. MISRA (Parlakimedi) ; Relation between Philosophy and Psychology. 

1. The emancipation of Psychology from Philosophy has to be accepted as a 
fact; what is necessary is a change of attitude. 

2. Psychological problems in the variou.s phases of organic behaviour have 
to be approached strictly from the scientific point of view; no more of speculation. 

3. Experimental approach—prerequisites of some training in Physics, 
Chemistry and General Biology have to be .satisfied; a bit of Physiology and Bio¬ 
chemistry do constitute part.s of Psychology; Mathematics essential for Statistics 
and computation of experimental data ought to be there also. 

4. Considering the special problems of this country, particularly lack of statis¬ 
tical data with regard to intelligence and aptitudes, Statistics in Psychology and 
Education ought to be compulsory for every student of Psychology and for the 
advanced students of education. 

5. Psycho-technological branches in the light of the growing industrialisation 
of the country should be opened In every university and courses in Vocational 
Cbuoselling snd guidance ought to be provided in every training college with pro- 
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vision for the appointment of a vtKratiunal counsellor in every high school (more 
details to be discussed). 

6. Provi.sion of a comprehensive training :it the Intermediate and the Degree 
stages (more details about the courses t>f studies to be discussed). 

7. History of Psychohig^'' or Systematic Psychology should be a brief cour.se 
at the Degree and a more comprehensive course at the i>c»st-graduate slag^. 

8. Introduction of Animal Laboratories (reasons for this to be discussed in 
detail). 

9. Completely autonomous departments of. I’.sychology in Colleges and Uni¬ 
versities with all that a department requires (details of organi.sation and adminis¬ 
tration to be discussed). 

Discussions will include the iieeessity for a change of .attitude, the psycho¬ 
logical attitude, courses of studies, different levels of departmental organisation 
and ailininistration, teachers, prererjnisiles to be satisfied by the students, specific 
problems, which we have not yet approached, and which .are arising as a result 
of the grailual industrialisation, reorganisation of Training Colleges, teaching of 
lidneation as a subject on psychological lines, i>sychological research and labo¬ 
ratory organisation and al)o\e all «lc\elopineiit of Psycho-technology in the applica¬ 
tion of Psychology to industry, medicine and problems of social upliftinent. 


XXVII. CRIME AND Sf^CIKTY. 

Chaintian ; Du. R.\j Nak\xx (Lucknow l. 

1. DU. NIUOD .MCKJCRJI ((kiuhati) ; 

‘Delinquency is not a social science concept but essentially a legal one’. 
Nevertheless its intricate bearing on llie psycluisocial aspects of the man makes 
it an important subject for closer .scrutiny. The disproportionate rise in the 
delinquency, particularly among the juveniles, in almost all the civilized countries 
in the recent days impels us to seek for the causative factors more closely. Owing 
to the fact that foundation of the schema of per.sonality is laid down during 
the early life of the individual, juvenile delinquency would naturally occupy a 
larger sector in any such study. That is why this paper mainly deals with delin¬ 
quency during the preadolescent stage. 

It is now gencrall}' admitted that any investigation on this subject to be 
fruitful should seek for the aetiological factors in the social sphere. An attempt 
therefore has been made in the present paper to dclerniine some of the positively 
determining factors in tlic young delinquents, facts regarding which have latel.v 
been collected by the police of the district of Calcutta. Unemployment among the 
ablebudied youth, wlien it is desirous of keeping itself engaged in fulCilling social 
obligations appears to be one factor which needs be heavily underlined in pointing 
to the manifold causative factors. 

2. Dr, R, C. NIGAM (Jaipur) ; Clime and Society in Ancient India. 

In thi.s paper it is proposed to study only one aspect of crime in the Ancient 
Indian Society, viz., principles of administration of Criminal Law. 

? of a nation is a mirror or true index of its culture and 

civilisation. The principles of administration of Criminal Law in Ancient India 

will, therefore, give us an insight into the civilisation and culture of the Ancient 
Indian Society. 
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(a) Sources, 

The sources of our study are very meagre and are hardly to be found in written 
recordvS until we come to ^4r<hiiaA/ra of Kantilya, Manusmriti and YajnavaJkya- 
smrifi, which cover, more «)r less, six centuries of zVncieiit India, viz., 300 B,C- 
to 300 A.D, This paper is mostly based on the above three leading Law Codes 
of Ancient India. 

(b) Oanda or Punishvient. 

The foremost duty of tlie King in Ancient India was to protect his subjects 
and to see that the rules of Varnashtama Dhanna or the estnblivshed order of 
Society were obeyed by his subjects and to punish the wicked and to dispense 
justice. The King carried out bjs duty through Danda or punishment, which was 
deified or personified as the Ruler in o rder to stress its deterrent force. 

(c) Put pose of Putiishmcnt, 

The purpose of punishment was primarily deterrent, while prevention, correc¬ 
tion and purification occut>ied only a secondary place. Hut it was not retaliatory 
ns Jus Talionis was not known to the Hindu penologist. 

(d) Priuciplc of Individuali.sation of Punishment, 

The Hindus law-givers knew full well that the true measure of punishment 
depended on the nature of the crime, its magnitude, the character, status, educa¬ 
tion, in short, the individuality of the offender, as also upon the status of the 
injured and the value of the thing offended against. 

(e) Principles of detection and prevention of crime. 

Tlie ancient Hindu administrators had an organised i>olice system and had 
devcloi^ed Criminal Iiivestigalion Department. Tiny Iiad developed elabo¬ 
rate principles for the detection of various offences and had also prcvscribed preven¬ 
tive measures in order to maintain peace and order in the tSoiiely. Persons were 
apprehended on suspicion of being notorious bad characters or having no osten¬ 
sible means of livelihood. Nobody could sell or purchase second-hand articles 
without the sanction of the district authorities. Curfew was clamped at night 
time to prevent commission of offences. 

(f) Prerofj^ative of Pardon. 

The King had the prerogative to grant pardon, reprieve or remission of 
punishment to the prisoners except those convicted of Sahasa offences and habitual 
offenders. 

All the aforesaid principles of administration of Criminal Law arc well borne 
out by the texts of the leading Law Codes of Ancient India. Such a coherent, 
scientific and systematic Criminal Law necessarily presupposes the existence of 
a well organised Society. 

3. PKor, NIRMAL KUMAR BOSE (Calcutta) : 

Tlie concept of crime iii any society is relative to (Ite values which exist in 
that society. Ideas about property, about the ideals of sexual behaviour differ 
■widely from tribe to tribe, and when there is a breach, the emotional reaction 
against transgression may also vary widely from one group to another. On a com¬ 
parison b€t\veen different civilization, we fail to reach any conimou elements in 
regard to the concept of crime all through the world. As has been said, it is rela¬ 
tive to the values current in a society at any given jHiint of time. 

In regard to a single cultural group, the concept of right or wrong may also 
vary widely from one point of time to another. 
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WheJi a social ^roup is chanji^ing over from one economic or ideological condi¬ 
tion into anolhtr, certain acts which might have been looked upon with disapproval 
jnay gain approval in course of time. What was formerly considered sinful might 
be regarded as criminal in course of time, and even that sting might be lost when 
the values of the particidar society change still further. 

Thider these circumstances, any indiv^idual who deviates from tlie pattern of 
behaviour set for the time being, should be looked upon with greater^ personal 
consideration; because of tlic fact that our concept of crime is itself subject to 
constant change. 


SClh:NCE AND H\S SOCIAL RELATIONS 

Brhtg i7Vo lcct7i)es* delivered by /. M. Sen in December 1954 in the University of 
Calcutta and which formed the basis of a Symposium held at Baroda Session of the 
Indian Science Congress on 7th January, 1955, 

The subject ‘Science and Its Social Relations* is a vast one and it is not 
possible for me to deal adequately with many aspects of the application of science 
for the betterment of the humanity. T therefore propose to give a brief resume of 
the subject as it ai)pears to lue relevant for a discussion, 

Tn December 1943, Sir J. C. Ghosh in bis address to the National Institute of 
Sciences of India at Delhi, staled—“Men of science by training and instinct arc 
averse to wasting their breath over niiglit-have-?jecns; it is the present and the 
future that interest them more than past**. Indeed this is true. The scientists 
who discovered Penicillin and nntUbiolics or the insecticides like the D.D.T., the 
biochemists who synlliesised Hormones, the engineers who discovered the struc¬ 
tural applications of magnesium alloj^s particularly in aircraft, portable eqiiip- 
iiienl and tools, the scientists who contributed tlieir quota to the hutnan progress 
by use of electronic devices to which we owe nuidern telegraphy, w’irelcss, television, 
radio location, talking jniTures, picture transmission by wire and w'irclcss, the 
scientists wdio analysed and synthesised proteins and gave a now interpretation 
as regards the machineries of life, and those modern alchemists who discovered 
tools for smashing atoms and for use of atomic energy, arc men who understood 
the needs of the present generation of human beings and they gave a new value 
to the life and social well-being of the community as a whole. 

Science, ever since the time of the Arabs, has had two functions : (1) to enable 
us ia kiiow^ things, and (2) to enable us to do things. The Greeks, with the 
exception of Archimedes, w’ere only interested in the first of these. They had 
much curiosit^^ about the world, but, since civilized people lived comfortably 
on slave labour, they had Jio interest in technique. The Arabs wished to dis¬ 
cover the philosopher’s stone, the elixir of life—they discovered many facts in 
chemistry, but they did not arrive at any valid and important general laws and their 
technique remained elementary. In the late middle ages two discoveries were 
made which had a profound importance; they were the mariner's compass and 
gunpowder. It is not known who made these discoveries. The mariner's compass 
made possible the age of discovery. The New World was opened; the route to 
East round the Cape of Good Hope made possible the conquest of India, and 
brought important contacts between Europe and China. The importance of sea 
power was enormously increased, and through sea power Western Europe came 
to dominate the world. It is only in the present century that this domination 
has come to an end. Nothing of equal importance occurred in the way of new 
scientific technifjue until the age of steam and industrial revolution. The dis- 
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covery of gunpowder which is now used for blasting rocks and hard substances 
while constructing roads and tunnels, enabled men for years in subduing rebellions 
and ill waging wars practically all over the world, ft has also created the terrible 
problems of our time, viz. war, technology in preparation for war, and nationalism 
in almost all countries of the world. 

In his Rushton Ivectnres on “Education and World Tragedy” Dean Howard Jones 
has tried to show liow far the present system of education has created the above 
mentioned terrible problems of our time. Retaining the normal ideuli.sm of western 
civilization as a staiulard of mensurement, if any human being tries to discover 
what ha.s happened to mankind in the last fifty years such a person would be 
overwhelmed by a single tragic conviction; namely that the history of mankind 
for the last half cemury has been a history of deepening liorror. The first half of 
the twentieth cetrtury is over. And what do we find ? Since lS9tl, the earth has 
scarcely known a year without warfare, armed revolt, massacre, pogrom or other 
ingenious form of slaughter. These fifty years include two infernal conflicts— 
World War I and World War IT. They include such disastrous struggles as the 
Boer War of 18tt9-1902, the Russo-Japanese War of 1904-OvS, the two Balkan Wars 
of 1912-13, the innumerable w'ar.s, revolts, ‘interventions’ and ma.ssacres in Finland, 
the Caucasus, the Fkraine, Poland, Hungary, Manchuria, Siberia, and other border 
areas, w’hioh followed the Bolshevik Revolution of 1917. They include the long 
drawn out agony of China, which beginning with the massacre of garrison troops 
in 1917, continued till 1949. They include the intermittent civil war in Spain, 
'I'hese are the major events. 

But Ihere are the other episodes, tragic in their time, viz. the Cretan massacre 
during the last Ino years of the nineteenth century (1899-1900), when the Christians 
slaughtered the Moslem jieasantry; the Boxer rebellion of 1900; the Pliillipine insur¬ 
rection and the ‘water-cure’, the massacre of a million .'Vrmenians l>etween 1899 and 
1919. The year 1922 saw the Irish Civil War in full swing, and there were Black, and 
Tan outrages. The year opened with the .slaughter of Creek civilians in Samsun— 
more than one hundred thousand Greeks had been killed and the climax of 1922 was 
reached at the taking of Smyrna, when an estimated 200,000 Christians were rendered 
hoinelcvss and the city was given over to pillage, rapine, massacre and lire. There was 
an earlier Graeco-Turkish war in 1897-98, and an Ilalo-Turkish war in 1911. Between 
1928 and 1935, Bolivia and I’araguay fought to exhaustion over the possession of a 
tropical jungle. Indeed, during most of these fifty years there have been rebellions 
in Latin America, 

The half century has seen armed rebellion sweep through such famous capitals as 
Paris, Berlin, Madrid, Athens and Rome. It has seen more or less protracted revolu¬ 
tionary struggles in Russia, Mexico, Spain, France, Gernifiny, Hungary, Austria, 
Greece, Egypt, Iran, Palestine and other Arabian States, Mongolia, China and various 
other countries, besides what uncounted minor uprisings—in Nicaragua, Haiti, \lbania, 
Thailand and the like—-only the World Almanac tells us. Iiulia has experienced a full 
blast of atrocities in Calcutta and Noakhali in 1946, throughout the Punjab in 1947, 
and in Kashmir in 1948. Ours is a sick age. 

How many human beings have been killed directly or indirectly in the course of 
this terrible histor.v ? It is almost impossible to find out. For example, we do not 
know and probably shall never know how many hundreds of lliousands have died of 
violence in Asia and Africa during the last fifty years. How many perished during the 
obscure struggle for the control of Tannu-Tuwa, a country as big as Great Britain, 
lying betw’een Mongolia and Siberia ? How many Koreans were slaughtered by their 
Japanese overlords ? How many natives of C^ingo died during the struggle for the 
control of the Belgian Congo? We do not know how many hundreds of thousands 
died in Russia, or in neighbouring states during the terrible convulsions that swept' 
over the future Soviet Union between 1914 and the adoption of the constitution of 
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We tin not know^ how many millions Plitler and his agents killed.—But what 
we know with rough accuracy is sufliciently appalling. 

JJefcjre 1900, about 25 per cent of all battle casualties died ; in World War I this 
increased to 335^^ per cent. Out of every thousand Europeans alive in the twelfth 
century it is thought that two died as buttle casualties ; in the first twenty-five years 
of the twentieth ('eiitury 54 out of every thousand so died. Professor Pitiriin Sorokin 
estimates that during the iirst third of the twentieth century Europe alon^ suffered 
24 million war casualties. From the eleventh century to the end of the nineteenth 
ceiilury war casualties totalled about 18 million, Tlicrefore in the first three decades 
of the present century pLr cent more liunian beings were killed in war in 

iCurnj)c than were killeil in the previous 800 years. These figures do not include 
four otln^r continents and they lake us only to the rise of Hitler. Influenza, typhus, 
starvation, and other (leslro\iiig agencies killed millions more. It has been estimated 
that 40 million of v^orld ]Kipulation died, directly or indirectly, in World War I. We 
tli> not \et kiKAv the figures for Wt^rld War II. The Japanese dead alone arc 
retkoned at more than three million. The science reporter of the New York 'I'inies 
was tliuiight in H)45, to have WTitlen a singularly effective masterpiece about the 
rare beauty of the attniiic bomb upheaval over Hiroshima. This killed or mutilated 
150,000 human beings, 30,000 so coiin>leted that no trace of them remains. A United 
Press <lispatcli from the Vatican in N<ivenibcr 1945, esliniatetl the dead, military 
and ^Mvilian, in Wt>rld War 11 at over 22 million, and the wounded at 34 million, 
/.c. 50 million casualties in *ill. 

Wliilc this blind struggle continues it increases its ferocity. Through the mouth 
of Satan in The Mysterious Stranger, Mark Twain sardonically remarks, “No brute 
ever doc.s a cruel thing -that is the monopoly of those with the Moral Sense." 
Millions (nearly 100 million) who died, directl\ or imlirectly in the two World Wars 
are at peace. Unnumbered thousands of human beings wdiose lives have been 
wrecked by war or starvation or despair or disease still exist. Regarding the long 
range results of war upon our lives Professor Quincy Wriglit tells us :—“Closely 
related to the racial {i.e. human) cost of war but less susceptible to objective inea- 
siirement are the social and ciillural costs of war in the deterioration of standards. 
Wars of large magnitude liave been ft)llowed by anti-intellectual movements in art, 
literature and philosophy; by waves of crime, sexual license, suicide, v^enereal 
disease, deliiKpient youth; by class, racial and religious intolerance; b}- persecution, 
x*efugees, social anil political revolution; b}' abandonment of orderly processes for 
settling disputes and changing law^ and by a decline in respect for international law 
ami treaties." The sUandaids of onh' a few, he says, are elevated by war, a minor 
gain which by contrast deepens the gloom of the general picture. The coarsening 
effects upon our finer sensibilities of an uninterrupted series of w^ars, revolutions 
and bloodsheds have been such that people merely read them as ordinary news in 
the newspapers and then turn to the sports pages. So deep have we descended 
into the ijit of insensibility that Dr, Irving lyatigtnuir, Nobel Prize wanner, physical 
chemist and associate Diiector of the General FJlectric Research Laboratories, 
solemnly warned a joint meeting of the American Philosophical Society and the 
National Academy of Scie»ices in the autumn of 1945 in Philadelphia that “so-called 
atomic warfare, unless the release of nuclear energy is controlled by the world, 
may make the entire earMi uninhabitable wiping out the ignoble race of men.*' 
Dr. Langmuir is a conservative scientist He spoke sadly and vSeriously. But the 
Aiiieiicaiis do not believe things like this because they, and possibly people all 
over the world, do not wash to believe them. 

Dr. Langmuir's statement suggests a second basic fact in this brutal history. It 
is that modern ivarfare is increasingly a function of education, and education is 
increasingly dominated b\ war. We do not like to think that this is so. We try 
despeiately to deceive ourselves. One form of optimistic rationalization is the “pro¬ 
gress" fallacy. The progress fallacy assumes that majokind always survives any 



Discussion: Science & its Social Relations 

conceivable weapon. Another fact to be observed :n this strange^ eventful history is 
to note iiow nationalism iucTeasingly invades education. The eigliteenth century was 
perhaps the last period when a truly international culture was the contmou object of 
study, at least among the cultivated classes in the western world. Till then education 
was not customarily createtl or paid for b> the state. Throughout the nineteenth 
century, and increasingly in the tw^eiieith, the doctrine that education is a prdper 
charge against the public purse has meant that the state, in greater and greater 
degree, has made education the instrument of its ow’U support. The nationalism 
which this type of education has created has in its turn created an age in which 
instruments of communication have prematurely thrown cultures into collision with 
each other before the people were ready to understand one another. This nation¬ 
alism, which has rallied religion, culture, technology and science itself to its support, 
now includes education—and it is a necessary part of something called 'national 
defense*. War, technology in preparation for war, and nationalism—these are three 
great forces w'arpiag tlie liealthy development of e<iucatioii in what we call the 
civilized world. The problems they raise are deeper and darker than those polite 
fictioiivS discussed in most educational meetings. 

Tace to face with the spectre of w^ar, w*ith technology controlled by w^ar, and with 
an intense and irrational natioiialism which, as in the case of atom bomb, dreams of 
going to war before some other nation shall invent an even more terrible w'eapoji — 
and this, in a world in which the nations have solemnly pledged themselves to unite 
for peace—what have the scientists to offer ft)r the guiding of mankind? Our 
pRihlein is then deeper, more radical, and alas more nearly insoluble than a simple 
balancing of general gains in health, longevity, good wall and control of nature 
against the stupendous losses of war. 

lyord Jiertrand Rus.sel, the great IJnglish i>hilosopher, in discussing the possibi¬ 
lities of the second half of the twentieth century, which lie warns, may bring 
ai>paUing disasters, says that '\lislikc of the Soviet system while it justifies us in 
resisting Us forcible extension, does not justify us in going to war to change it wdiere 
it exists. Our policy must not be that of crusa<lers, but of nations engaged in 
collective self-defence. And not merely self-defence, but defence of a way of life 
that vve value. War, even if it were quickly successful, would damage this way of 
life ; we slu>iild, when it was over, be less civilized, less humane, less capable of 
democracy, and less able to carry on the work of art and literature. War for 
civilization may sometimes be necessary, but civilization is not as good after a 
serious war as it was before. As guardians of certain things that w^e value, it is, 
therefore as much our duty to preserve peace if we can as it is to fight if w-e must/* 

Science is one of those human activities which have undergone a change of 
purpose or, at least, have come to serve different purposes, in the course of their 
development. Disinterested curiosity has been the great motive pow’er of scientific 
research. Of the great ‘‘values** that condition our activities and make our lives 
worth living, viz. Goodness, Beauty and Truth, Science has been chiefly concerned 
with Truth. But ‘'truth** does not seem to be a simple and unambiguous concept. We 
hear of '‘higher truths** and "deeper truths’*. We may ask then, ‘What sort of 
truth i» science after? In what sense is a true scientific statement true?* Some 
confusion no doubt arises. The criticism has indeed been made that science pays 
for its success by its superficiality. It has been pointed out that all the deepest 
problems of mankind lie outside science. If neither philosophy nor religion can 
present any such "body of tested knowledge", it is because they have not been 
content with such cheap victories. There is doubjtlcss some truth in this criticism, 
and it is probably true that the problems with wdiich science deals arc intrinsically 
inferior in human interest to those dealt wdth by either philosophy or religion. 

Nevertheless, the actual atmosphere of science, the manner in which it goes 
about its work, is quite exceptionally agreeable. It is in the scientific attitude, as 
much as in the scientific results, that the true value of science is to be found. 

19 
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If l-lie in:in of srieiice lias not aimed hiKli aerordiiig to the philosopher, he has at 
least aimed with a single heart, with a diK'ility in fate of the facts, with an 
impersonal purpose to serve which is ni>t always f<iund amongst our philosophers, 
and which is almost impossible to find elsewhere. Hence the scientists are among 
the greatest benefactors of the society. 

Professor Jilton Alayo in bis book, The Social Problems of an Industrial Civiliza¬ 
tion, writes “Technical skill manifests itself as a capacity to manipulatenhings 
111 the service of human piirposts. Social skill shows itself as a capacity to receive 
i:oniiiuinicalions lioni ofliers and to respond to the attitudes and ideas of others in 
such fa*-!!!!)!! as to ])romote congenial yiarticipatiou in a common task. In these days, 
education has gone over often e.xlravaga fitly--to the development of technical 
.skills and the .ipiiropriate scientific bases for .such skill.s. This would be excellent 
were it not for the fact that the universities have failed to develoii an equivalent 
study of and instruction in social skill. We have in fact passed beyond that stage 
of human organr/ation in which etlectivc communication and collaboration were 
securcil by c'-lablished routines of relationship. 

AGAIN : 

We have undertaki n to transform an economy of scarcity into an economy of 
abundance, and the technicians are shouing us the wav. We are committed to the 
dt. velopnient of a high human adajitability that has not (har.ictcrized any known 
human society in the past, and it is our iireseiit tailure in this respect that finds 
reflection in the social chaos which is destroying civilised .society. 


AND AG AIN : 

Ihider the influence of economic theory, we have a system of education that trains 
youngmen in te< hnical understanding and technical skill : we do nothing whatever 
to develop social insight or to impart social skill Indeed we provide an cducotifin 
tliat operates to hinder the development of such skills. And the general jniblic, 
business leaders, and politicians are left v\ith the implication that mankind is an 
uiiorgaTiized rabble upon which order must be imposed. It was this delusion that 
encouraged Ilitler’.s dreams ol grandeur. 

I'INALLY ; 

Wt have faiUd to train students in the study of social situation; we have 
thought that first-clacs teclmical training was sufficient in a modern and mechanical 
age. .Xs a consequent we mav be .sometimes technically competent, but we combine 
ibis with iitlei .social incomj etemv. 'I'kis defect of education ami aduimi.slration 
has of recent years hecome a menace to the whole future of civilization.” 

Professor Northrop also emphasizes the above opinion of Professor Mayo in hi.s 
luK)k, The Mcetinji of East and IVcsf, and say.s lliat the present civilization must 
re educate itself or perish. The creation iu the- Un'ted Nations pattern of UNKSCO— 
the I'uited Nations I?ducalional Scientific and Cultural (.Irganisation—is a crowning 
example of world-wide interest in the inter-relations between war, technological 
fraining for war and nationalism on the one hand, and education on the other. 
Kthicalion is, then a w'orld-wide problem. The catastrophes of the last half century 
have affected some parts of educational system in different parts of the world. 
Nevertheless, it is roughly' true that primary education in most countries particu¬ 
larly in India has not been violently altered. Our sociological theories, our political 
ei'ononiy', and our doctrines of education are derived from an unbroken tradition of 
the country. The whole of this tradition is wrapped by the vicious assumption that 
each generation will substantially live amid the conditions governing the lives of 
the fathers and will transmit those conditions to mould with equal force the lives 
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t){ its children. For the first time we are beginning to realize that we are Jiving 
in a period of human liistory for which this assuniption is false. To express doubt 
concerning the timeless validity of tradition in.iy shock the academic mind in 
India but it is nevertheless true that unless a rc-oricntatioii takes place in the 
traditional ideas of education there will be disaster in the second half of the 
twentieth century both in social and political life of the country. The troubles lie, 
not with the education, but with human beings who will not live in the glory and 
wMsdoni of the tradition. 'i‘hcTefore the tradition must be re-taught. An attempt 
towards this direction is now being made by the Government of India, Ministry of 
Education, by inviting the attention of the public to a pamphlet on basic and 
Social FldiicatifJii which seeks to provide a short acrcumt of wdiat has been ami is 
proposed be done in the immediate future. 

The diseovery of inurtlcrous potentialities in nuclear energy and the invcnticni of 
inanv dealli-dealing machines require that education in India must somehow take 
aironnt of events in e world in wdiich the IJ.S.A. and Soviet Russia have become 
dominant powers.—The whole of Asia is violently disturbed and man's uneasiness 
about bis traUilional value.-^ has spread frtuu a few' troubled spirits at the top the 
social jnraniid down among the mass of mankind everywhere. IMerely to reafinii 
past values bv a return upon dead sages will not quite do. Wliat wc need is an 
educational prf\grr(iTinie that will face the present with courage and interest. One 
difficultV with educational programmes is that they are never built for time but are 
always built for itcrniLy. liach pedagogical reformer, I'onviuccd that ho has found 
at la«l a changeh ss and enduring >vay of educating human nature, announces his 
programme UvS a series of timeless absolutes. TCvery curriculum has an air of being 
built upon he impregnable rock of holy scripture, and, since academic institutions 
are highly conservative, the new curriculum, once alive and vital, when it becomes 
moribund, eitluM* changes slowly or changes not at all. 

It is not necessary tr) laimcli another educational reform. What is needed is a 
icorieiitation of scicniific studies in colleges, so that full implication of the Social 
I'iiuction of Science can be understood in terms of 

(a) study of the theory of science and of the application of scientific dis* 
coverits to teclinology, and 

(fi) A study of the personal lelationships in modern s(x.*iety. 

Regarding item (a), it may be said that professional, vocational, technical or 
technological training is unavoidable in a fiercely competitive (lemocracy. The pro¬ 
blem is not to deny its necessity but to control and guide its force. The prof)Iem 
is to bring our social engineering up to the maturity of our technological engineering. 

A course in 'Genera! Science^ a course in the history of science, a course in the 
postulates of the scientific method wdll merely increase our technological confusion 
unless it is joined to something else. That something else is the study of what 
happens to scientific discoveries wlieii they are practically put to work in our 
industrial culture. Fconomist and sociologist, psychologist and anthropologist must 
join the scientist and point out that when science invents the internal combustion 
engine, vast economic and sociological forces are set to work. It is insufficient to 
praise research for its own sake. The tremendous (and sometimes tragic) results 
of research for its own sake, when these results take the form of widespread techno¬ 
logical changes ir. modern society, are a .5 basic to an understanding of the modern 
world as any part of scientific theory. The creation of instructional units of this 
sort will be a matter of great difficulty, but to keep scientific theory in one com¬ 
partment and economic and social studies of a technological culture in another 
compartment is precisely the tragic error of our education and of our culture. 

Regarding item (b)—a study of personal relation.ships in modern society—it may 
be said that this is not a subject w'hose elements can be so specific as the elements 
of general education previously suggested. Still the need of restoring confidence 
in tlic relations between man and man is supreme. Perhaps, in a fiercely competi- 



142 


Proc. 42nd hid. Sc, Cong. : Part IV 


tive society, coiifiileiice in these relations cannot be wholly restoreil but the present 
corruption these relaticnis can certainly be checked and the conditions improved* 
To repeat Professor Mayo’s words : “We have passed beyond that stage of human 
organization in w^hich effective communication and collaboration were secured by 
established routines of relalionsliip.” Professor Mayo rightly charges the present 
governments with 'fitter social incompetence.” But the bcf^inning of social com- 
petener IS ihc trust of man in man; and a wider understanding of the psycliofogy of 
personal relationships seems to scientists a more desperate need in our education 
than polite courses in literature, }>hilosopliy and the fine arts. 

A coin)>inatir>n of all the as])eels mentioned above will necessarily create a 
demand for laving <lo\\n certain jirinciples of a Charter for Scientists. And this 
was exaitly what the Comnnttec on Science and its vSfK'ial Relations instituted by 
tfie International Council of vSeieiitific Cnions at its meeting held at the t^NPvSCO 
House, Paris, did on the 151h and 16th June 1948.. The principles of a Charter for 
Scientists \vhi< h the Committee has drawn up can be summarised in the following 
sentences : — 

The prominent po-^ition held at present by science in society, and the rapid trans¬ 
formation of the world through the application c^f s<ieiice, carry w'ith them for 
sticntific' workers spe<ial obligations over and abo\e the ordinary duties of citizen¬ 
ship. besides this the scientific worker has s])ecial responsibilities since he or she 
has the possibility of obtaining information not readily available to the average 
citizen. It thus becomes the duty of the scientist to ; 

(а) maintain a spirit of frankness, honesty, iiitegriti^ and co-operatifui, and 

to work for international understanding; 

(б) consciously examine the measuring and puri)oses of the work that he or 

she is performing; 

(c) when in the service of others eiujuire into the purpose for which llic 

work is being done and the moral issues that may be involved ; 

(d) promote the development of science in the w^ay im^st beneficial to iiiankiiid 

and exert his or her influence as far as ])ossible to prevent its misuse; 

(r) assist in the education of the people and the (k)vcrnnient in the purposes 
and achievements of science. 

In onler to fulfill these obligations it is necessary to claim certain rights for 
scientists, the principal ones of which are : 

(i) freedom of publications, and the utmost freedom to discuss one’s work 
with other scientists; 

(it) economic security and the right to participate free]\' in all activities per¬ 
mitted to all citizens; and 

(f/f) the possibility of obtaining information about the purposes for which his 
or her work is being done. 

The committee on Science and its Social Relations instituted Iw the Inter¬ 
national Council of Scientific I'^nioiis has also raised the question of giving attention 
to man himself as the fiindamental unit of society and therefore has asked everybody 
to consider three principal aspects of social relations of science, viz. :— 

(f) the scientist before society; 

(ii) changes introduced in human societies through the technological develop¬ 
ment of science; 

(hi) the antagonism between biological order and social order. 

It* the world generally the fall of the Fascist Stales has left a kind of vacunm in 
beliefs, which must be filled; and if the democratic state has not the dynamic energy 
to draw to itself the affirmative allegiance of the younger generation in India then 
the democratic state will not have a healthy growth. The case is not simple 
•patriotism*. The task of education is, along with other institutions of the state. 
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to furnish this dynamic. But it must he an intellif^ent d>'iiamic. Hence it iilusl 
deal with the individuals units of the society. Dr. Rajeiulra Prasad, while he was 
the President of llic Indian Constituent Assembly, slated at Wardha that ‘*we must 
concentrate on the irulividnal, on whom depends the solution of many problems con¬ 
fronting the work ; the individuals joinlK constitute a nation. We have to reforiii 
the individual, make him really an instrument of peace so that he mxiy influence 
other individuals around him. He may influence his (h)veniment. Mahatma Gandhi 
tritd to mould the individual llirougliout his activities in Africa and in India; it was 
individu.als whom he niouUiecl and he hoped that in that way he wouhl be able io 
create a .society of men in the light of his teachings. We have to take decisions 
which hIII help individuals, snd which will help ns all individually to create that 
kind of society which will banish war^'. 

lYofcssor Hemal just before the World War II emphasized the same aspect from 
the* stand pf>int of a scientist. He stated—“we have in the practice oC science the 
prototype for all human common action. The task which the scientists have uiuler- 
laken—the imder'^tanding and control of nature and of man is merely the 

I'oiiscious expression of the la.sk of human society. The methods by which this task 
is attempted, lunvever imperfectly they are rexilized, are the mclliods by wdiich 
humanity is most likely to secure its own future. In science men have learned 
consciously to snhordiiiate themselves to a common purpose without losing the 
individual!tv of tlieir iu'lnevenients, TCacli one knows that his work dejiends on 
that of his j^redecessors and colleagues, and that it can only reach its fruition 
througli the w<^rk of his successors. In science men collaborate not because tliev 
are forced to by superior authority or because they blindly follow some chosen leader, 
but because they realize that only in this willing collaboration can each man 
find his goal. Not orders, but advice, determines action. Each man knows that 
only by advice, honestly and disinterestedly given, can his wxjrk succeed, because 
such advMce expresses as near as may be the inexorable logic c>f the material world, 
viz. stubborti facts. Pacts cannot be forced to cjur desires, and frce<loni comes by 
adiiiitting this necessity and not by pretending to ignore it. These are tilings 
that have been learned painfully and incompletely in the pursuit of science. Only 
in tile wider tasks of huiiianilv will their full use be found.“ 

The Prime INIinister of India is most aiixicMis that the students in the Univer¬ 
sities and technological colleges in India should know' how' through the iiistrumen- 
taliU of science the political and ‘-ocial conditions of India are rapidly changing. 
The application of natural sciences for social welfare, the utilization of natural 
resontces fvr social welfare, the application of biological sciences for social welfare, 
the engmecrir'g developments for social welfare, the social problems nf an indus¬ 
trial civilization, are merely some of the vast number of topics which require 
careful attention of the faculties of science, technology, commerce and education 
of the universities in India. 

Professor J. I). Bernal in his W'cll known book “The Social Function of Science** 
hgs made a critical examination of the function of science in society. He narrates 
what science does and mentions what science should do. In the preface to his book, 
he say.H : —“It used to be believed that the results of scientific investigation would 
lead to continue progressive improvements in conditions of life; but the war and 
then economic crises have shown that science can be used as easily for destructive 
and wasteful purposes, 'and i^oices have been raised demanding the cessation <?f 
scientific research ns the only means of preserving a tolerable civilization. Scientists 
themselves, faced with these criticisms, have been forced to consider effectively for 
the first time how the wnork they are doing is connected with the social and economic 

development which are occurring around them.To begin with, it is necessary 

to consider the social function of science not absolutely, but as something which has 
grown up imperceptibly with the growth of science. Science has ceased to be the 
€!fccu{mtkm of enzioas gentlemen or of ingenious minds supported by wealthy patronS| 




144 


Proc, 42nd Ind. Sc. Co7tg. : Pari IV 


and has become an industry supported by large industrial monopolies and by the 
Slate, Imperceptibly this has altered the character of science from an individual 
to a collective basis, and has enhanced the importance of apparatus and administra¬ 
tion. But as these developments have proceeded iii an uiicordiiiated and haphazard 
manner, Ihe result at the present day is a structure of appalling inefficiency both 
as to its internal f)rganisation ami as to (lie means of application on problems of 

prodiu'timi or of \%elfare.The application of science furnishes otlier pfoblems* 

Jferc the tendency in the past has been almost exclusively that of directing science 
towards iin])rovemcnts in material production primarily througli lowering the cost 
and towards the develo])inent of the inslrumenls of war. This has lend to an almost 
(omplcte neglect of those applications which w^ould be of more imnicdiate value to 
human welfare, in particular to Iicaltli and domestic life. The result has been an 
extraordinary disproportion in the development of different sciences, ihe biological 
and still more the soci<dogical sciences having been starved at ihe expense of the 

more tmmediatelv profitable physical and chemical sciences.Any discussion of 

llic application of science necessarily involved questions of economics, and wc are 
<lri\'e!i to (‘iifjnire how far the various ei'onomic systems now existing or propose*! 
can give the opportunity for the maximum application of science for human welfare* 
I'urther economics cannot be separated from politics.The universal prepara¬ 

tions for a more general and terrible war have affected scientists not only as 
citizens, but also through tfieir work. Science itself seems in danger. Tlie scientist 
has begun to realize his social responsibility but if science is to fulfil the function 
which its tradition demands, and to avoid the dangers which threaten it, we 
require an increased appreciation, both on the part of scientists and of the general 
public, of the intricate relations bclween st ience and contemporary life.^’ 

The 7 >art played by various mineral suT>slances in national economy, the geogra¬ 
phical distribution of mineral occurrences and its }>earing on the (piestioii of p*)ssiblc 
mineral sanctions have brought the science of geology (including physical geography) 
to the forefront of national progress. The discovery and exploitation of nielalli*' 
ores and oil have been greatly assistc'd in recent years by imprfivemcnts in geo- 
[)h\sical prospecting. The foundation of geograjdiy is obviously a comi)lete and 
precise knowdedge of the pliysical features of the Karlh's surface—moniitaiiis, 
deserts, rivers, lakes and islands, tdur yjresent knowledge is the nmiulative result 
of a vast number of journeys by explorers and travellers of many nationalities, 
'fo them w’c owe much of our knowledge of the conditions in which a great propor¬ 
tion of the pe*)ples of the world are living. The advance in the subject in various 
(lireotioiis is bringing t.nvironnieiital sciences like climatology, anthropology, etc., 
into greater prominence. The application of ac-rial photography is being con¬ 
tinually dcveh>pcd and maps arc being revised and governments of big countries 
are preparing or revising their national atlases. The Mount Kverest Expedition 
and other expeditions have adilcd to our knowledge of Himalayan topography, bio¬ 
logical adaptation to high altitude.s and meteorological conditions The study of 
nuclear constitution carried on wuth wild plants as well gave valuable information 
concerning the relationship and the geographical distribution of plants. In Ecology, 
Zoology links up with Botany. A principle of great interest from the zoological 
point of view has recently been propounded that undercrowding may be as lacking in 
stimulation to reproduction as overcrowding, and that there is a physiological 
optimum density of population. Further the phehomenon of variation and fluctua¬ 
tion in numbers in population has developed the science of statistics in the field 
of biology and other related subjects. 

The processes of learning, retention and forgetting continue to engage the 
attention of psychologists. Particular interest is being devoted to the subject of 
the variation of ability and learning powers at adult ages. This is and will have 
a great social bearing on the education of the ilHterate adults numl>ering many 
mil lions in India, As regards mental testing in general there has been an in- 
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creasing tendency to carry out large surveys in different geograi)hical areas. In¬ 
dustrial psychologists are rendering considerable service to the people in general 
by their researches in guidance in specific avocations of life. 

The natural resources of a country provide its wealth. The scientist and the 
engineer create it, economist attempts to control its distribution. The standard of 
living in the present day world is directly dependent upon the intelligent and 
continued use and development of these resources. Science and engineering have a 
deeper meaning than the mere utilisation of resources or development. It is an 
inslrument of social progress. History has shown that the great advances in 
literature, art and philosophy have been made by comparatively few people who 
were provided, through the economic and social systems in wliich tliey lived, 
with the opiiortuiiity of devoting tJieir lime and energies to such advanceiiiciits. 
In the early days this meant that many slaves were required for every scholar or 
member of the intelligensia who was not devoting liis time to the process of earning 
his own living. Toda 3 ' scicnlific ami engineering achieveincnt.s are providing an 
equivalent of a large number of slaves for every man, woman and child, and in so 
doing it gives to all people the <>pportuinties for an intellectual development that 
heretofore was rcstricte^l to ver 3 ^ few. Kngineeriiig is not only necessary but it is 
also tlie key to technical, social and economic progress. This progress cannot be 
attributed entiiely to the presence of naliual resources. Such resources have been 
present for years. It has taken millions of years to bring them to human usefulness. 
The science and technology, through the. scientists and engineers, have largely con¬ 
tributed to the world problems, social and economic, and to reach the mass 
of the coutltr\^ India faces toda^’ pr<djleins of vast magnitude in her development of 
her social and economic conditions in which science and engineering are of para¬ 
mount importance. 

We speak of over-production wlieii wc never had a decent general standard of 
living in this country; we speak of technological uneinplov'uient when it is on 
technology alone that we find onr solutions for higher standard of the future; we 
speak of our investments when an adequate i)rovision of goods and services to the 
mass of our fellow citizens ri:(juire laige ami more elifiicieiit iiroduction facilities 
than we ever dreamed of. In India, to-day, the conditions are changing rapidly. 
Policies for national welfare are in need of guiding principles. Knowledge of 
probable scientific and technological trends is a good helji; the material factors 
that shall determine the economic well-being of India are the development of her 
scientific and technological progress and economic organisation. In a country which 
is trying to achieve a rapid growth and whicli has hitherto remained under-deve¬ 
loped, scientifically and technologically, the first rupiisitc is its scientific and techno¬ 
logical achievements and their social effects later. The .significance of lechnologv'^ for 
social and ecoiiomio life may be given by lonsidering certain developments of the 
twentieth century. Only half the century out of the twentieth century has elapsed 
during wliich the world has experienced a phase of uni)aralleled development. A 
scanning of these technological developments would reveal the present material 
prosperity of the western countries. 

What is (India’s main requirement today? Food. Until 1952, every year 
hundreds of crores of rupees wete being melted away in buying this most essential 
commodity in the areas of hard currencies. India is an agricultural country and 
should be able to more than support herself. The other problems that are facing 
us are a good deal of unemployiiient and increasing our pro<luclivity of coiisuiner 
goods. These require overall measures of increasing volume of goods and services 
produced in the country, and the volume of labour emploj^ed in tlie creation of 
national products. 

Agriculture in India today is not an industry. Because of the large variety of 
technologies which bear on agriculture, specialists in these fields have to contribute 
greatly to technological change in agriculture. The present day productivity of 
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the average worker in agriculltire is meagre. The inethoils of agriculture have 
to be stiKlied. IMechanisatiun of agriculture have to ))e adopted to suit Indian 
conditions and will have to be arranged so as to depend for its general utilisation 
upon tlie econcmiic and physical ft‘ar>ibility llie ('oiinlry anil tlie people. Various 
problems here are involvi-d where a scientist and an engineer has to give all his 
best in helping the expansion of farming inlo new lands suUed to large ^scale 
methods of production, in increasing the farm labour ellicieiirv, in giving them 
electricity, in i>ro\idiiig refrigeration tor farm and dairy proiluce, in the reclamation 
of arid lands, in providing be tter farm buiKlings, in irrigation, and in pumping, in 
plant breeding and improvement. It dcjes not end Iiere. The domestic farm animals 
represent millions of liighly adaj)table factors lor food, fibre or power. Health and 
security are major olijectives of the human race. Domestic aminals and their pro¬ 
ducts with the benefit or meaii.s of lesoarch and technology sec-m to offer increasing 
aid towards tliose objectives, 'fhe technology also bears a relation in regard to the 
fanning ill the study of its soil, its use and conservation, in chemical fertilisers. 

lOngineering in its social relation and uplift of the c'ounlry, has also the task in 
front of it—to supply the mineral technology, to explore, investigate the supply of 
fuels and raw materials on which modern life has come to depend on thc^ resources 
of the under-earth. The minerals have hec'cmie tlie greatest of the raw' materials 
of industry, the cdiief basis of chemical manufacture, the chief materials of c'ons- 
Iruclioii The scientist and the tei'linologist have to give it the techniejue of 
exploration and technology in mining. Apart from the economic devc*loj)mcnt ile- 
pending on this, the technologist has also to consider this in the defence of the 
country and bring his technology to bear towards some strategic minerals. 

Kipling’s assertion is that transportation is civilisation. In India's planned deve¬ 
lopment traii.sportation is one of the most important factors for its ec'onomic and 
social life. There are ciuestioiis of railway transportation, highway transportation, 
water-borne transportation, and air transportation. The c^ommercial air transporta¬ 
tion is ideally suited to Indian conditijin, in consideration of time and space and 
being primarily adopted to much longer distances than the average passenger 
journeys. The social effects of a great and highly efficient transportation system 
today, in India, cannot be denied. 

If not tlie most important, probably one of the most important reasons, for 
the progressing and widening of the individual human being's perception of the 
world around him has been the tremendous growth of communications. Radio, 
telegrapli, telephony, special communication channels are all a prelude to India’s 
development in its relation to the social uplift. An engineer lias to consider the 
tremendous implications which underline the balance between engineering develop¬ 
ments and the social and economic trends in communication. 

It has been said tliat electricity in niodern life is second in importance only to 
foo<l and shelter. In India, the present power development as compared to the 
other civilised countries is very small, India’s great potentialities must be developed 
so(m. Civilised people of today are dependent upon power—power driven machinery 
for industries, power driven machinery for the furniture and furnishing of the homes, 
for clothes, for the materials which enter into building people’s shelters, for systems 
of transportation, for modes of communication, in fact for all the material content 
of the present civilisation. The very food, drawn from farm, forest and stream, 
depends on systems depending upon power. Manufacturing, mining, communication, 
transportation and other fields of prmluction activities have been advanced by power, 
shortening the time necessar}’’ to achieve the results. 

The influence of science of chemistry and chemical engineering on all world 
trends becomes far greater when considered in its relation to social welfare. The 
products of the chemical industry are rarely recognised by the ultimate consumer 
as such because they do not reach him as individual products. 
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In all these technological developments there is the back-bone which is research 
and has to be recognised. 

It is not only the above developments in which is bound up India's social and 
economic progress but other related purls where science and engineering has to 
perforin its part—development of public health engineering, sanitation, w'ater supplies, 
etc. 

The future role of science and engineering and the scientists and engineers 
in the social and ecoiKuuic building can no longer be ignored. The Indian develop- 
must has to be carried out on the basi.s that would take advantage of the peculiarities 
of the people and of the country. The extent to which India’s scientific and 
technological personnel can bear to bring their interest in encouraging and deve¬ 
loping these means will largely determine in the next decade her development as 
a country of sound social and economic conditions. 

In this connection it is worthwhile making a study of the increae in world 
po]>ulation. The two tables given below will show the distribution of population 
in differ cut parts of the world. 


World Population in Millions (by Continents). 


ContiiiL'tits : 

1650 

1750 

1800 

1850 

1900 

1933 

1940 

1947 

1950 

Kurope 

100 

140 

187 

266 

401 

519 

575 

579 

589 

North America 

1 

1 3 

5-7 

26 

81 

137 

143 

157 

165 

C. & S, America 

12 

n 1 

18 9 

33 

r>3 

125 

132 

153 

163 

Oceania 

2 

2 

2 1 

2 

6 

10 

11 

12 

13 

Africa 

100 

95 

90 

95 

120 

145 

158 

191 

198 

Asia 

330 

479 

602 

749 

937 

! 1121 

1155 

1238 

1272 

Total 

545 

728 

906 

1171 

i 

1608 

2057 

2174 

2330 

2400 


Percentage Distribution. 


Tiurope 

18-3 

19 2 

20-7 

22-7 ' 

24*4 

25-2 

— 

26-4 

24-8 

24-5 

Ncirth America 

0-2 

0 1 

0-7 

2-3 

5 1 

6-7 

6-6 

6-7 

6-9 

C. & S. America 

2-2 

1-5 

2 1 

2-8 

3 9 

6-1 

61 

6-6 

6-8 

C)ceaiiia 

0-4 

0-3 

0-2 

0-2 , 

0 4 

0-5 

0 5 

0-5 

0-5 

Africa 

18-3 

1 13-1 

9 9 

81 

7-4 

7 0 

7-3 

' 8-2 1 

8-3 

Asia 

60 6 

65-8 

66-4 

63 9 1 

58 3 

54 5 

53'1 

53'2 

530 

Total . . 

100 

100 

_ : 

100 

1 

100 1 

1 

:_ 1 

100 

j 100 

100 

100 1 

1 J 

100 


The chief cause of food shortage is the steady increase in worhl i)opulatioli. 
In 1900 the world population wa.s 16 hundred njillioii human beings and in 1950 
it was 2,400 millions, i.e., an increase of 50 per cent in 50 j'ears. But the food 
production has not increased over 30 per cent in these 50 years and, hence, the 
food situation is gradually deteriorating, specially in India, which has been declared 
to be the hungriest country of the world in 1963 by the Statistical Department of the 
United Nations in New York. 

The rate of growth of population in matty Kastem countries is much larger 
than in the north west of Europe. For example, India and Pakistan had 385 millions 
of human beings in 1941 whilst in 1951 it was 431 millions showing an increase of 
1*19 per cent per year. 

20 
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The present rate of increase in the population of the world is about 1% (one per 
eeJiL) Lver> year. This nieiHis tlial the i>opulalion of the world will double itself 
in less than seventy years. As a matter of fact if the average longevity be increased 
to a figure higher than what it is at present possibly the total population will be 
doubled by 2000 A.D., i.c. by the eiul of the twentieth century. This wdll create 
a fooil .slu^rtage problem of gigantii' magnitude. 

Ill India the rale of increase in population is inueh liigher than one p^r cent 
j)tr year. In India the deatJi rale has shown a steiulv decline from the ‘rather high 
level* of dJ per 1000, during I0ol‘40 to a ‘moderately high level* of about 25 per 
thousand in 1052. The iiu lease in population has been 14 1 per 1000 in 1911-50, 
a.s ec)mpared with 10 0 per 1000 in 1921-30. Hence the problem of prodiiclum of 
food by means of agiiciiUure, river conservation and control requires immediate 
attention of agrieultural scientists, economists, and irrigatujii engineers. TTiiiiary 
soinee of w.itei l)eiug rainfall ii is a renewable natural resource; but owing to its 
Jnmletl supply and faulty distribution, conservation and control of water are inherent 
111 the problc 111 of its utilisation. 

Nature lias her cmii incllmds the conservation and control of rainfall as 

coiuiK-nsation against its erratic distribution by having tlie ])rcc ipilalion ]^artly in 
the form of snow' if there is any e<itehnient area at suifa ieiitly high altitude, and 
wliat is more impcnlant, by absf>rbing and storing underground a substantial portion 
of rainfall, Lherel)\ reducing the run-off and the inlensitv floods and at the same 
time providing a vast subsoil reservoir which, by percolation through the soil, through¬ 
out the }ear, maintains the river flow when there is no rain and no surface flow 
to maijilain it ollierwise. The utility of a river to serve our various needs mainly 
depends this i ompensatiiig action jjrovided hy naUirc n liich again depends <jii 

the condition of the catchmcMit, i.c, vvhetlicr it has siiflicieiit area under vegctatifui, 
])arlicularly deep forest, which retards run-olf thereby rediuing llie intensit,v of 
floods and llieir silt-content and increases the portion of the rainfall which is 
absorbed and stored underground to inaitilain the river flow l^y subsoil i>crcolation 
ilimng tile dty vveafher It is iutcrfcreiKe with this natural economy' by destruction 
of fincsls and by otlicr harmful acts in the c atelnneiit areas and in the river ehaiinel 
that is responsible for most of our riv'er problems, particularly the flood iirobleni. 
'I'o meet our growing needs, w'c want regular supply of water. Hence veiy many 
river valley iiroj^'^^'ts have been iiralertakeii by the Government of India. The Daniodar 
Valley I’rojeel, the flakra Ivungal i’rojcct and the Koslii Riv’^cr Project are all 
examjiles of schemes h)r generating }>owt*r and for productifiii of food and other 
things (iiidus(ries) nquired ff>r the social uplift and well-being of the people of India. 

Apparently, there is some ('onfliet between the needs of the river and those of 
mail, as with the growth of p(j])ulatioii certain amount of iiilcrferenee with nature’s 
economy is unavoidable, a.s room has to be found for the growing ix>piilation and 
their needs from the land including the forests, iiow^ ra])idly increasing with the 
progress of ^dvilisalioii, have to be* met. This cannot be stopped but the process 
shouUl be rationalised. What is rcc|itirod is that w’ith the aid our advanced 

.scientific knowledge, by intensive study and research, attempt should be made to 
effect a reconciliation lietween the above conflicting intero.sts. Mere negative approach 
may not be sufficient having regard to our growing needs of water. Positive aid 
to nature’s economy is also necessary b 3 ' rational land inanagemenl, contour 
trenching, hiinding and terraced cultivation along the hill slopes, together vyith 
efFicient preservation of existing forests and afforestation w'here possible etc., all 
with the object of reducing the ratcOf run-off and prevetiliiig soil erosion. Though 
necc^»^arv in the interest of tlie various forms of water uses, they aie of particular 
im]M)rtance as preventive measures against floods. Tlie 3 ' do not involve much of 
capital t)utlav but mainly Tequire organizational etfort including research and 
legislation. They also permit land building activities in deltaic areas which is 
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essential in iialure's economy and help in inaintainini^ the dranage system. It 
should however be emphasized that isolated aciion in a section of l)ie river is not 
suHicieuL but comprehensive planning for the river as a whole is necessary irrespec¬ 
tive of political boundary. 

Of the remedial measures against floods, the most common is the construction 
of marginal flocxl embankniexit. At best, it is only a temporary expedient as the 
silt fact<»r complic'ates the ]n‘obleni. In the economy of nature the silt is intended 
lo lu‘ carritd with the flocxl spill so that it could raise and fertilise the land and 
reduce- sill coiileiit in the river channel to what its velocity* could Irniisport. 
ICiubankmeiit interferes with tins ei'otiomy, deteriorates the channel and raises the 
Hood level. It causes progressive detcrionilioii in the drainage system, in public 
liealtli and j^rodiicliv ity of the soil by cutting olf beneficial flood spill. Nor can 
tlie llood embankiiieuls <jffer pennaneiit ^.olution to the llood-probleiii as breaches 
are unavoidiable which cause even greater damage due to concentrated discharge 
tlian by gradual inundation. 

The probieiit of l(»nge^lly is closely connected with the prolecti<m of human 
beings lic(*iiig 'Jiemsehes from invading bacierias of various t\i)es. Jlcnee the 
lescaichcs in jjreparation of antibiotics have given a \velc<mie relief from anxieties of 
(Mils death due to infections of ^arious kinds. Scicntilic and nieilioal journals 
during till* last ivu years have been full of re])orts which testily lo Ihi' astonisliing 
ehicaev of t)enicillin, streptc^inycin, aiirionncin and othe disease curing medicines. 
Can man live fcjr i-ver is now a ciucstion that is being asked by many [leople who 
have svcii uhat lIoniKmes can do. rrotound changes in the m'ganisalion of Ihe 
bod> of an adult can be brought about bv ^mnll (|uantities of known chemical 
substances, but ihe nature of the influences which pioiluce nornuil growth ami 
cause ileatli in tlie higher types of animals is still unknown. That the over pro- 
dncii\ity of one of the ductless glands can lead lo the production of giants is an 
indication, but no more, Tet biochemistry is re-exploring the ground first covered 
by ])h\siology ami streiigtheiiing the control over bodily processes with wliicli that 
stiuly had jirovidcd medicine. Although nuist scientists would treat the matter 

vvith utmost rc'serve, we cannot altogether rule out the possibility that some day in 

tlie future Pouce de lyCOiiS T'ountain of Youth may become known. 

There could be no higher end in the universe than to make a perfect wairld, 

and no more ]>erfect moral law tlum that which at the .same nioiiieiit eliminates tlie 

unfit and establishes the fit. Tex) frequently the inor^dist’s attention is diverted to 
tile negative side, to what seems the c^uite immoral spectacle of tlie inas.sacre of 
the innocent, the route and murden- of the unfit. But in earlier Nature there is 
no such word as innocent; and no ethical meaning at that stage' can attach itself 
lo the term ‘unfit’. Intness in the stormy days of the w'orld’s animal youth w^as 
necessarily figliting fitness; no liigher end wa.s present anywdiere than simply 

to gain for life a footing in the world and perfect it up to the highest physical 
form. The creature which did that fulfilled its destiny, and no higher destiny 

vvas j^ossible c>r conceivable. The Survival of the iMltest, of course, does not mean 
the Survival of the vStroiigest. It means tJic Survival of the Adapted the survival 
of the mo^t fitted to the circumstances which surround it. A fish survives in water 
when a leaking iron-clad goes lo tlie bottom, not because it is stronger but because 
it is better adapted to the element in which it lives. A bull is stronger than a 
mosquito, but in an autumn drought in a partially barren couniry the bull dies, 

the mosquito lives. Fitness to survive is simply fittedness, and has nothing to do 

with strength or courage, or intelligence or cunning as such, but only with adjust¬ 
ments avS fit or unfit to the w^orld around. A prize-fighter is stronger than a cripple; 
but in the environment of modern life the cripple is cared for by the people, is 
judged fit to live by a moral world, while the jugilisl or any other able-bodied 
person, handicapped by his very health, has to conduct his own struggle for existence. 
Physical fitness here is actually a disqualification, what w^as once unfitness is now 
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fitness to .survive. As wc rise in tlie scale, tlie physical fitness of the early world 
changes to a fitness of different quality, this law becomes the guardian of a moral 
order. In one era the race is to the swift, in another the meek is to inherit the 
earth. In a material world social survival depends cm wealth, health and power; 
in a moral world the fittest .')re the weak, the pitiable, the poor, 'riiiis there conies 
a time when this very law in securing survival for lho.se who would otherwi.se 
.sink and fall, is the minister of moral ends. Application of science for iijiproving 
the condilion.s t>f UA' must therefore keep both aspects in view. 
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